Scholars' Mine
Doctoral Dissertations

Student Theses and Dissertations

1978

The paleontology and biostratigraphy of the lower ordovician
Gasconade formation of Missouri
Bruce L. Stinchcomb

Follow this and additional works at: https://scholarsmine.mst.edu/doctoral_dissertations
Part of the Geology Commons

Department: Geosciences and Geological and Petroleum Engineering
Recommended Citation
Stinchcomb, Bruce L., "The paleontology and biostratigraphy of the lower ordovician Gasconade
formation of Missouri" (1978). Doctoral Dissertations. 330.
https://scholarsmine.mst.edu/doctoral_dissertations/330

This thesis is brought to you by Scholars' Mine, a service of the Missouri S&T Library and Learning Resources. This
work is protected by U. S. Copyright Law. Unauthorized use including reproduction for redistribution requires the
permission of the copyright holder. For more information, please contact scholarsmine@mst.edu.

THE PALEONTOLOGY AND BIOSTRATIGRAPHY
OF THE LOWER ORDOVICIAN GASCONADE FORMATION
OF MISSOURI
.By

BRUCE LEONARD STINCHCOMB, 1938A DISSERTATION
Presented to the faculty of the Graduate School of the

UNIVERSITY OF MISSOURI-ROLLA
In Partial Fulfillment of the Requirements for the Degree

DOCTOR OF PHILOSOPHY
In

T4419

c.

GEO La GY 192
1978

1
pages

ii

ABSTRACT
The biostratigraphy, paleoecology and paleontology
of the Lower Ordovician Gasconade Formation in Missouri
is reinvestigated in an attempt to solve problems that
have arisen since the classic earlier studies by Ulrich,
Bridge and others.

Twelve faunal zones are established,

many based on primitive mollusks which dominate the
formation.

The oldest of these, in the Van Buren

Member, is the HypseZoaonus Zone.

This is followed

by a zone characterized by the primitive cephalopod
Dakeoaeras then a zone dominated by the gastropod
Sinuopea.

These zones are succeeded by the

EuomphaZopsis~

Matthevia and Ozarkina Zones which lie stratigraphically

below the Cryptozoon Zone, a well known marker.
the Cryptozoon Zone are the

HeZiaotoma~

Above

OphiZeta and

Paahendoaeras Zones and the upper two zones are

characterized by trilobite species, the Hystriaurus
missouriensis and Hystriaurus brevispiaatus Zones.

On the basis of this broad spectrum of fossils the
Cambro-Ordovician boundary in the Ozarks remains between
the Eminence and Gasconade formations.

However, the

Cambrian affinities of many Gasconade fossils such as
HypseZoaonus and Matthevia are noted.

General broad lithologic variations of the Gasconade
Formation and their paleoenvironments are considered
through discussions of several major outcrop areas.
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A model for the paleoenvironment of the Gasconade proposes
a shallow sea setting.

Local concentrations of fossils

are considered to represent areas where the water was
deeper, possibly as a result of submarine karst topography.
New and diverse forms developed during this time
and new elements in the Gasconade are described.

These

include one new hypseloconid monoplacophoran genus,
Gasaonadeoaonus, and the species G. ponderosa, G.
waynesviZZensis and G. expansus.

Two new species of

the monoplacophoran PropZina are described:

P.

merameaensis and P. sibeZiusi, and one new species of
SheZbyoaeras, S. bigpineyensis.

Three new species of

the genus Matthevia (molluscan Class Mattheva) are
described:

Matthevia Zeviaosta, M. quinqueZites and

M. robustus, as well as one new species of the trilobite
Hystriaurus, H. brevispiaatus.
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I.

INTRODUCTION

The Gasconade Formation, forming the base of the
Lower Ordovician section, is one of the more widely
distributed stratigraphic units of the Ozark Uplift of
Missouri, but one which has received only limited investigation.

The Gasconade is notable for its production

of many scenic features of the Ozarks.

Gasconade dolomite

is predominant in the bluffs along many Ozark waterways
and the formation is responsible for a large number of
caves in the Ozark region.

Many of the well known,

scenic rivers of the Missouri Ozarks have incised their
valleys deep into the Gasconade and the normal discharge
of many of the streams is, to a major extent, a result
of springs issuing from this formation.
Excellent sections of the Gasconade Formation are
exposed in bluffs along the St. Francois River near
where it enters Wappapello Lake, along the Eleven Point
River, and along the North Fork and Bryant Fork rlvers
of the southern Missouri Ozarks.

The upper and middle

Meramec, upper Current and Big and Little Piney rivers
also have extensive outcrops of the formation along
their bluffs, as do the Niangua and Osage Rivers and
the Gasconade River from whence the formation gets
its name.
The author's objective in this dissertation is to
present additional information on the biostratigraphy,
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paleoecology and paleontology of the Gasconade Formation
which was not reported in the earlier works.

The

extensive distribution of the formation and its numerous
outcrops make it a physical impossibility for one
person to cover a substantial part of the outcrop area
in a short time.

Previously published work on the

formation was primarily limited to the central and
northern Ozark Uplift.

This present work attempts

also to cover some of the southern outcrop area.
Dissection of the massive dolomite of the Gasconade
usually produces a rugged and highly dissected topography.
Sandstone beds of the overlying Roubidoux Formation
often cover and protect the formation from erosion.
The Gasconade is a critical unit ln North American
stratigraphy as it forms the base of the Ordovician
System in the Ozarks (Fig. 1).

It is a typical carbonate

stratigraphic unit of the Ozark region and shows
similarities with underlying Cambrian and overlying
Ordovician formations.

Environments of deposition

of the Ozark Cambrian and Lower Ordovician formations
were different from those of many otheT parts of North
America at this time.
The formation is noted for its primitive cephalopods
(Bridge, 1930; Dake 1931; and Ulrich, Foerste and Miller,
1943, 1944) as well as other molluscan elements (Yochelson,
1957).

The time of deposition of the formation was

apparently a time of rapid evolutionary development

3

of the mollusks, which were one of the more highly
evolved groups of invertebrates for their time.

The

shallow water and algal substrate during Gasconade time
may have supplied particularly favorable conditions
for major evolutionary advances in this phylum.
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II.
A.

STRATIGRAPHY

OCCURRENCE
The Gasconade Formation crops out over a major

part of the Ozark Uplift (Fig. 1).

It forms the bluffs

and hillsides bordering the majority of streams in the
Missouri Ozarks and where older rocks are at the surface,
its residual materials are often evident.

(See Fig. 4).

For ease of reference, the area of outcrop of the
Gasconade Formation 1n Missouri has been divided into
seven general areas as listed below.

Each of these

has been further subdivided into specific areas of
outcrop where studies of this Ordovician formation
have been made for this thesis.
Biostratigraphic zones referred to in this discussion
are described in Chapter III.
1.

Central Outcrop Area.

The Gasconade crops

out along the bluffs and tributaries of the upper and
middle parts of the Gasconade River, the Osage Fork,
and Big and Little Piney rivers in what is referred
to in this dissertation as the central outcrop area.
a.

Osage Fork--Upper Gasconade River area.

The

Gasconade is well exposed along bluffs and hillsides
of the Osage Fork and the upper reaches of the Gasconade
River south of Lebanon.

In general, outcrops and faunal

relationships appear similar to those of the Gasconade
along the Big Piney River.

Locally, cherty masses of
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Fig. I

Areal

distributio~

southern Missouri.

of Gasconade outcrops,

The general pattern of outcrop

of the Gasconade Formation surrounding the St.
Francois Mt. area is shown.
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Fig. 1.
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Areal distribution of Gasconade outcrops,
southern Missouri.
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the Cryptozoon Zone are quite abundant.

Some of the

bluffs are capped by sandstone slabs and chert from
the Roubidoux Formation.
Representatives of the Pachendoceras and Hystricurus
missouriensis Zones have been observed in the area

where Missouri Highway 5 crosses the Osage Fork.
The Gasconade River section near Waynesville has
yielded

Ophileta~

Rhacopea and other common gastropods

of the OphiZeta Zone, as well as abundant representatives
of the Pachendoceras Zone.
b.

Big Piney Outcrop Area.

Dolomites of the

Gasconade Formation crop out extensively along the
Big Piney and Little Piney rivers and their tributaries
in bold, often sheer, bluffs.

The formation occupies

the valley of the river from Missouri Highway 17 downstream to its confluence with the Gasconade River.
In many of the exposures in the valley walls of the
Big Piney, the Cryptozoon reef or reefs, as well as
some of the overlying ropy chert beds, are spectacularly
exposed (Fig. 2, Section 2).

These usually underlie

a heavy mantle of Roubidoux sandstone and chert.
The fossil content of the Gasconade in this section
is somewhat similar to that of the northeastern outcrop
area but the Gasconade here apparently lacks the faunal
zones below the Cryptozoon Zone.

Large, well preserved

cephalopods of the genus Paahendoaeras are locally
abundant, as at locality C-I in the Pachendoaeras Zone.
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Fig. 2.

Section II.

Devils Elbow Section.

Section exposed along north side of Pulaski County
road V in NE 1/4, Sec. 18, T. 36 N., R. 10 W.
This section exposed the upper cherty part of the
Gasconade Formation.

What possibly represents the

Hystriaurus zone occurs about three feet above the
OphiZeta Zone in what may be a solution structure
which has brought higher beds to a lower topographic
position.

Associated with OphiZeta and Sinuopea

regaZis are specimens of CZarkoaeras and SheZbyoaeras
bigpineyensis.

The same stratigraphic horizons

occur in a nearby railroad cut (in NE 1/4, Sec. 20,
T. 36 N., R. 10 W.).

In this cut the OphiZeta,

Paahendoaeras and Hystriaurus missouriensis Zones
are exposed within thick cryptalgal structures.
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22~~:fS~ 6' Dolomite. medium bedded with red-orange chert.
7'

Dolomite with flinty, bluish cherts.

7'

Cryptalgal structures, usually silicified.

6' Dolomite. medium-bedded. cherty, cryptalgal.
c:

....oca

Dolomite, locally cherty .
contains elarkoceras and Shelbyoceras bigeineyensis.

E
~

o

U.

Gl

"c:cao

5' Dolomite with ropy chert.

u
'"ca

C!l

7'

Dolomite with some white chert and
cherty stromatolites.

- - ; Dolomite with stromatolitic
~~~_r.:i!~:!l!!!!~"'"
development, locally cherty.
9' Chert, stromatolitic with some quartz druse.
Dolomite. crystalline, grey.
Dolomite. non-cherty.
mainly covered by talus and vegetation.

Fig. 2.

Section II.

Devils Elbow Section.
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Fig. 3.

Section I.

Roubidoux Creek Section.

Section exposed along the east bluff of Roubidoux
Creek south of Waynesville, Missouri in NW 1/4,
Sec. 25, T. 36 N., R. 12 W.

This section represents

the upper half of the Gasconade Formation.

At

least four zones of cryptalgal structures are
present in this section.

This is typical of other

Gasconade outcrops in the Pulaski County area.
The main Cryptozoon Zone in this section is exposed
25 feet above the road bed or about thirty feet
above Roubidoux Creek.

A section identical to

this one is exposed in cuts on U. S. Highway 66
(1-44) along both the east and west bound lanes,
just southeast of the Roubidoux Creek bluffs.
The Paehendoeeras zone on the east bound lane of
this cut yielded a group of cephalopods and large
monoplacophorans (PropZina sibeZiusi).
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Residual chert, red clay containing
sandstone, quartzite and cherts from
the Roubidoux Fm.

Ropy chert

5'

Soft, tripolitic chert, weathers
red. Contains Sinuopea and Ophileta.

Flinty to porous red chert
covered
Thinly bedded dolomite
with white chert
(partially covered)

6'

White chert and dolomite,
shows stromatolites

8'

Cryptozoon beds

3'

Dolomite with algal structures
chert stromatolites

5'

Medium bedded, cherty dolomite

6'

Dolomite, non-cherty

3' covered
5'

Dolomite, non-cherty
shows stromatolites

__

Fig. 3.

~

____-A____A--1 ____

Section I.

Roubidoux Creek Section.
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The OphiZeta and Hystricurus missouriensis Zones have
also been identified in this area.
2.

No"rthwestern Outcrop Area.

The formation

crops out in the Lake of the Ozarks region and along
the Osage River, the Niangua River and Little and Grand
Auglaize Creeks.

These form the northwestern outcrop

area of the Gasconade Formation.
a.

Lake of the

Ozark~

Outcro£ Area.

Gasconade

dolomites and cherts crop out extensively around much
of the shore of the Lake of the Ozarks and in bluffs
of the Osage River downstream from Bagnell Dam along
the Niangua River and Little and Grand Auglaize Creeks.
This is one of the largest areas of outcrop of
the formation.

The entire formation is exposed in

the Lake of the Ozarks region including the Gunter
Sandstone Member and the Van Buren Member.

The upper

beds of the formation, as usual, have the highest chert
content, although, where the Van Buren Member is present
in the area, it also is highly cherty (Fig. 4, Section 8).
The cherts of the upper part of the Gasconade
are locally fossiliferous.

Gasconadeoconus

waynesvillensis~

CZarkoceras crassum and Sinuopea regalis have been

collected, associated with digitate stromatolites at
locality NW-l in what is probably the Pachendoceras
Zone.
The faunal zones of the Van Buren Member have not
been observed to be well represented in the Lake of
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Fig. 4.

Section VIII.

Generalized section in the Lake

of the Ozarks area.
Location:

N 1/2, Sec. 34 and NW 1/4, Sec. 34,

T. 38 N., R. 17 W.

This section is a composite

obtained from exposures along Missouri Highway
54 west southwest of Camdenton in the area of the
Niangua arm of Lake of the Ozarks.

The Gunter

Sandstone and underlying Eminence Formation
represented here are exposed along Highway S4
just west of the Niangua arm and in the sandstone
quarries just to the north in SE 1/2, SE 1/4,
Sec. 28, T. 38 N., R. 17 W.

The Van Buren Member

of this section is exposed along Highway 54 just
west of the Niangua arm and on the hillside north
of Highway 54 in Center Sec. 27, T. 38 N., R. 17 W.
The upper cherty parts as well as the middle part
of the Gasconade are exposed in a series of large
cuts, and near the crest of the hill east of the
Niangua arm, toward Camdenton.
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Roubidoux Formation
Sandltone. cherty

z

o

30'

Sandstone, ripple-marked,
cross bedded.

Dolomite with
grey or white
chert nodules.

__....,..4t"...:~...:;;:;.,..'--ft~ Dolomite with ropey

chert and digitate
stromatolites.

I

20'

Dolomite with chert
nodules.

3'

Dolomite, often noncherty or with ropey
cherts.

Dolomite with chert
and oolites.

-''''-''---''''''-''----r-rr, Dolomite, thin
..,..--':---,_....J._ _......I.(

~~I
30' Cryptozoon Zone

20 bedded, medium to
finely crystalline.

Extensive development
_~..;..-::;-.:::....t-;;:..,.."" c;»f cryptalgal structures,

usually silicified.

45'

Dolomite with flinty
or bluish cherts.
Dolomite, cherty with
quartz druse and cherts
with molds of
dolomite crystals.

30'
Oolomite, mediumcrystalline, relatively

~:t~dde~C:J::~~~:~-:J.::j

non-cherty.

45'

...L-:.:..-=-....I....-~"='O~

Sandstone, orthoquartzitic,
well-bedded, with ripple
marks and lebensspuren.

_ - L_ _ _.....,j~_ _ _...L._~

L-

J - _ _...... _ _"--_~-'--

Dolomite,
coarsely crystalline.

Eminence Formation

Fig. 4. Section VIII.
the Ozarks area.

Generalized section in the Lake of

IS

the Ozarks area; however, with continued collecting,
these zones may well be found to be present.
3.

NorthCentra~ Outcr~

Area.

The north central

outcrop area lies within the confines of the valley
of the lower part of the Gasconade River and some of
its major tributaries within Gasconade, Maries and
Osage counties.

Also considered in this outcrop area

are outcrops along the Maries River.
In general, the Gasconade outcrops along the lower
reaches of the Gasconade River appear to yield a fauna
similar to that of the northeastern outcrop area, with
the cephalopods Clarkoaeras arassum and various species
of Oneotoaeras having been observed in the Ophileta
Zone.
4.

Northeastern Outcrop Area.

The outcrops in

bluffs, steep hillsides and tributaries of the Meramec
River and its tributaries, particularly the Courtois
and Huzzah, along with the Bourbeuse River exposures,
constitute the northeastern outcrop area.

Here,

Gasconade residual cherts cover an extensive part of the
region, particularly where the underlying Eminence Formation is exposed.

Dolomites of the Gasconade Formation

crop out along the Bourbeuse River, along valley walls
of the Gasconade River and along the upper and middle
parts of the Meramec River.

Gasconade exposures in

the north, central and northwestern outcrop area are
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similar in their relationship to overlying and underlying strata.
a.

Meramec

~iver

Outcrop Area.

The Gasconade

Formation crops out at a number of areas along the
Meramec River and its tributaries (Fig. 7, Section 6).
Those areas which expose strata below the Gasconade
Formation often have an extensive cover of Gasconade
cherts, some of which are fossiliferous.

Most of the

Gasconade faunal zones, except those of the highest
Hyst~iau~us

Zone, have been observed, if not in outcrop,

in the residual cherts along the Meramec River outcrop
area.
The Van Buren Member is well represented in the
bluffs and hills along the Meramec River and Courtois
Creek (Fig. 5, Section 7).
Hypseloaonus~

Dakeoae~as

present in this area.

Fossils representative of

and Sinuopea Zones are locally

The Gunter Sandstone Member is

poorly represented in this area, locally appearing
only as a thin (2-5") zones of sandy dolomite or not
at all (Fig. 6, Section 3).

The upper and middle beds

of the Gasconade Formation are well exposed along Huzzah
Creek upstream from and in the vicinity of Missouri
Highway 8.

The Ophileta and Paahendoaeras Zones are

represented here.
b.

Bourbeuse River Outcrop Area_.

The upper part

of the Gasconade Formation is exposed along the Bourbeuse
River southwest of Union, Missouri.

Beds are generally
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Fig. S.

Section VII.

Meramec Dam overlook Section.

This section is exposed in cuts on the road going
to the visitor's center of Meramec Park Lake in
SE 1/4, Sec. 11, T. 40 N., R. 2 W.

The cherty

part of the Gasconade Formation is represented
by what appears to be a down-dropped solution
structure exposed near the top of the hill.

Most

of the dolomite section exposed belongs to either
the Van Buren or Eminence formations.

The Van

Buren - Eminence contact in this section has been
determined to be probably above a zone of massive
chert thrombolites.

This contact in the Meramec

Valley is always difficult to determine, as little
or no sandstone representative of the Gunter Member
is present.
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Fig.

5.

Section VII.

MaHive dolomite,
l' little chert.

Meramec Dam overlook Section.
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Fig. 6.

Section III.

Indian Creek Section.

Section exposed on the east bluff of Indian Creek
at its confluence with the Meramec River.
SE 1/4, Sec. 20, T. 41 N., R. 1 E.

Location:

The section is

exposed in a bluff and cut on Crawford County Road
K and in steep slopes east of the highway.
This section is representative of the Gasconade
Formation in its northeasternmost outcrop.

The

uppermost beds of the formation are represented
by residual material only.

The Van Buren Member

very possibly forms the base of the bluff exposed
along Crawford County road K although paleontological
evidence for this is lacking.

The lowermost beds

exposed just above stream level may belong to the
Cambrian Eminence formation.

Again, paleontological

evidence for this determination is lacking.
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Chert and sandstone. residual.

8' Dolomite. buff. with ropy chert .
....;;:;./-.iiiP..,.~1iirIl
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7' Dolomite. buff, crystalline.
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.;;;;;...........,~.......-................., _ cryat,ltlne.
4'
-;, Dolomite. white,
-------'-----'
crystamne.
Possibly Eminence Formation.

Fig. 6,

Section III.

Indian Creek Section.
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Fig. 7.

Section VI.

Meramec River Section

The section is located upstream from Maramec Spring
on the east valley wall in SE 1/4, Sec. 7, T. 37 N.,
R. 5 W.

The upper one third of the Gasconade

Formation is exposed here with excellent development of the Cryptozoon Zone.

The OphiZeta Zone

is exposed about five feet above the Cryptozoon
Zone in a cherty dolomite exposed near the crest
of the low bluff.

A similar section is exposed

at the bluff above Meramec Spring.
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Talus

Fig.

7.

Section VI.

Meramec River Section.
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not well exposed in this area, many exposures being
covered by slumped slabs of the overlying Roubidoux
Formation.

Fossils indicative of the OphiZeta and

Pachendoceras Zones are represented in this area;

however, no representatives of lower horizons have
been found.
S.

Southeastern Outer2.£.. Area.

In the southeastern

outcrop area, the Gasconade can be found both to the
southeast and east of the St. Francois Mountains, Ste.
Genevieve and Bollinger counties, where it is considerably
faulted.
Outcrops of Gasconade can be found along the St.
Francois River in the vicinity of Wappapello Reservoir,
and along the Black River south of the St. Francois
igneous complex in the vicinity of Williamsville, and
almost to the city of Poplar Bluff.

Outcrops of the

formation also occur along the Little Black River and
other tributaries of the Black River.
a.

Coffman - Sal ine

~reek

Area...!.. Ste ~_ Genevieve Co.

The Gasconade Formation is exposed in various areas
of Ste. Genevieve County, often as low bluffs along
tributaries and along the main part of Saline and Jonca
creeks.

Locally the dolomites show evidence of the

extreme faulting in this area.

The formation differs

in gross lithology from its more westerly exposures
in the following aspects:
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1.

The chert beds are often of a very hard and
flinty variety and show laminar stromatolitic
development.

2.

The dolomites are generally darker in color.
The white or light grey dolomites of the western
outcrops are replaced by greyish drab or dark
brown beds of dolomite.

3.

A complex of small, vertical fractures or
joints penetrates dolomite exposures.

This

results in dolomites of this area exhibiting
a blocky or hackly appearance on outcrop rather
than the more rounded ledges of the outcrop
areas to the west.
the

Matthevia~

Fossils representative of

Ozapkina~

OphiZeta and Hystricurus

missouriensis Zones have been described here.

At Parker Lake, Locality E-l, small specimens
referrable to Hystricurus brevispicatus were
collected.
The Gunter Sandstone Member is well developed in
the Ste. Genevieve County area with exposures well shown
along Establishment Creek and Saline Creek.

Outcrops

along Johns Creek near locality E-2 showed no evidence
of Gunter Sandstone.
The Van Buren Member is represented by cherty,
dark dolomites and representative residual chert types.
Fossils were not found although more field collecting in
this area might yield a Van Buren fauna.
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b.

Castor River Outcrop Area.

Outcrops of the

Gasconade Formation exposed along the Castor River valley
and its tributaries are similar to those in Ste. Genevieve
County, often being dark in color and exhibiting well
developed joints.

Red, shaly dolomites, which are

unlike any other seen in the formation, are well exposed
at a few localities in Bollinger County along County
Highway D, 1.0 mile north of Highway 34.

Fossils

representative of the Matthevia and Pachendoceras Zones
have been observed here.
The Gunter Member is probably present, at least
locally.

Deep weathering of much of the outcrops of

this area makes it difficult to determine if loose
sandstone ledges along the Castor belong to the Gunter
Member or to the Roubidoux Formation..

Characteristic

cherts representative of the Van Buren Member occur
abundantly along the Castor River; however, these were
all lacking in fossils.
c.

Wappapello

~eservoir

Outcrop Area.

The Gasconade

Formation and Van Buren Member are extensively exposed
in the vicinity of Wappapello Reservoir.

Dolomites

of these units are coarser and darker in color in this
area and are often well jointed.

The beds are highly

cherty, with the chert often being of a vitreous variety.
Sandstones of the Gunter Member are extensively
exposed at and slightly above normal pool level of the
St. Francois River part of the Wappapello Reservoir
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downstream from U. S. Highway 67 for about five miles.
The Van Buren Member is exposed at the upper part of
the Wappapello Reservoir along with IS to 20 feet of
the Gunter Sandstone Member.

In the upper part of the

hills above Wappapello Reservoir, chert boulders containing elements of the Paahendoaeras Zone are locally
present.
d.

Black 'River Gu'tcrop Area.

The Gasconade Format ion

with the Van Buren Member is exposed along the valley
walls of the Black River in the vicinity of Williamsville
and Highway 67.

Here, the formation is often coarsely

crystalline, sometimes alternating with finely crystalline
beds.
Most of the beds are cherty with much of the chert
being quite vitreous.

Much of the Gasconade appears

relatively unfossiliferous in this area; however, this
may be a result of insufficiently intensive collecting.
Specimens of Paahendoaeras, OphiZeta and Ozarkina were
observed at locality Se-3 and nearby areas.

The fossils

in this outcrop area and those of the Wappapello Reservoir
area are usually found in flinty cherts in which the
fossils are almost impossible to extract.
Representatives of the Dakeoaeras Zone of the
Van Buren Member were collected from residual cherts
in a quarry where Highway 67 crosses the Black River.
The dolomite in the Van Buren exposed here is
coarsely crystalline with many cavities lined with
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dolomite and calcite. crystals.

This lithology is quite

distinctive from dolomites of the Van Buren Member in
the northern part of the Ozarks.
e.

Littl~

Black

RiYe~ A~ea.

The Gasconade crops

out along Crane Creek and Little Black River; however,
outcrops are generally poor and covered by Roubidoux
residual materials.
6.

South Central Outcrop Area.

The south central

outcrop area includes those outcrops of the Gasconade
Formation and the Van Buren and Gunter Member to the
southwest of the St. Francois complex, along the Current
and Jacks Fork rivers.

Gasconade outcrops exposed

along the Eleven Point River also comprise the South
Central outcrop area.

Throughout much of the course

of the Current River, the Gasconade is present at the
tops of high hills or present only as residual cherts.
Dolomite bluffs of the formation occur at river level
near Doniphan and near the headwaters of the Current
River at Montauk Park.

The valley walls of the Jacks

Fork, a major tributary of the Current upstream from
Alley Spring, expose some of the most impressive sections
of the formation in the entire Ozarks.
a.

Current River and Jacks Fork Outcrop Areas.

The Gasconade Formation is exposed in bluffs of the
headwaters of the Current River near Montauk State
Park, in the upper parts of the major tributaries of
the Current in the vicinity of Doniphan, Missouri.
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The high bluffs of the Jacks Fork, upstream from Alley
Spring, consist of this formation.

Residual cherts

of the formation cover much of the Current River watershed, and many of these cherts are locally fossiliferous.
The faunas of the Current River area, at least in its
upper and middle reaches, are similar to those of the
northeastern outcrop area.

Fossils representative of

the EuomphaZopsis Zone and the "main faunal zone" of
Bridge (1930) above the CPyptozoon Zone are also represented.

The extent, lithology and paleontology of

the formation in this area is well covered in Bridge
(1930) .
b.

Eleven Point River

Outc~

Area.

The Gasconade

Formation is the formation occupying the main valley
and the valleys of major tributaries of the Eleven
Point River on the geologic maps of Missouri of 1921
and later.

No detailed paleontologic or biostratigraphic

work has previously been done on the formation in this
area nor has detailed geologic work delineating horizons
within the Gasconade been carried out in this region.
The Roubidoux Formation is actually the most
prevalent stratigraphic unit in the region, often
occurring as extensive dolomite beds with only minor
sandstones, so that lithologically this formation is
difficult to distinguish locally from the Gasconade.
Paleontological evidence for the presence of the
Gasconade has been observed by the author along Whites

29

Fig. 8.

Section IV.

Eleven Point River Section.

This section is exposed along the north side of
Whites Creek one-half mile upstream from its
confluence with the Eleven Point River.

This

section is near the southernmost outcrop area
of the Gasconade Formation and exposes the uppermost parts of the formation.

Compared to outcrops

farther north this section contains more white
or grey crystalline dolomite and does not contain
the buff, chert beds so prevalent farther north.
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Roubidoux
Formation

Dolomite, sandy.

jtia"=·j!,.~:-.
...... -4'

Dolomite, cherty, sandy.
Dolomite, white with some

"&-';"'-'--_";;'-4

9 ' grey chert.
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9' cherty with
cryptalgal structures.

~~~~~~~--

B' Dolomite, crystalline

with grey chert.
-1=~:":~~L.2;..p, 7'

Dolomite, light grey, cherty.

--'--r-.....r...-__-\. 8' Dolomite, cry.talline.

Dolomite, locally cherty,
g' contain. 0phlleta,
~~~~_~~~-I

and Rhacopea
Dolomite,
light grey to buff.
Dolomite,
7' grey to buff.

--~~-.-~---~~--

3' Dolomite, buff

--.--...."...._--£_-~

11 ,Dolomite,
gray, crystalline.

River

Fig.

B.

Section IV.

Eleven Point River Section.
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Creek, a tributary of the Eleven Point River.

The

following fossils were observed in the area of Whites
Creek (Locality Sc-l):
and Sinuopea sp.

OphiZeta sp., Acanthochiton sp.,

The forms observed are quite small

and poorly preserved.

They appear to represent the

Ophi Ze ta Zone (Fig. B, Sect ion IV).

The Cryptozoon bed is not silicified in the Whites
Creek-Bliss Spring area, and so it is difficult to distinguish, although it should occur below the zone
containing the fossils named above in the OphiZeta
Zone.
As with the overlying Roubidoux Formation, the
Gasconade of this area is somewhat different than in
areas to the north.
Gasconade hillsides further upstream on the Eleven
Point River such as at Cave Bluff, eight miles upstream
from Greer Spring, locally expose cherty masses of
digitate stromatolites 4-5 meters above the bed
the Eleven Point River.

of

In this area, loose cherts

bearing Matthevia variabiZis were collected which may
indicate the presence of the Matthevia Zone.

If this

zone is represented, this would be the lowest stratigraphic horizon documented in the south central outcrop
area.
7.

Southwestern OutcroE Area.

The Gasconade

crops out along the valley walls of the North fork
of the White River, Bryant Creek and the upper part
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of the Eleven Point River in whatls designated here
as the southwestern outcrop area.
The Gasconade Formation is the oldest unit exposed
in the valley of the Eleven

Poin~

North Fork,and Bryant

Fork Rivers where the formation forms the lower parts
of the bluffs and steep hillsides of these scenic streams.
Some difficulty in determining the Gasconade-Roubidoux
boundary is experienced in this area as the overlying
Roubidoux Formation is often lacking in sand and
lithologically looks like Gasconade.
The Gasconade exposures along the North Fork of
the White River, to the west of those of the Eleven
Point River, are similar in some respects to those of
the Eleven Point.

Here the Gasconade is exposed in

the lower parts of the valley, while the Roubidoux
Formation comprises the higher parts.

As along the

Eleven Point, the Roubidoux sometimes lacks the abundant
sandstone beds which serve to distinguish the formation
so well farther to the north.

The Gasconade Formation

crops out in the headwaters of the Bryant Fork, a region
which has a large amount of relief.

Here the Gasconade

is easier to distinguish from the Roubidoux than along
the Eleven Point, as the Roubidoux in the Bryant Fork
Creek contains more sandstone beds.
a.

Upper Part of Eleven Point River.

The upper

parts of the Eleven Point River above Thomasville and
north of Peace Valley exposes the upper beds of the
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Gasconade Formation in a series of ledges and low bluffs
along the stream.

In the vicinity of Thomasville a

thin bed of red, finely crystalline dolomite was

observe~

which is a unique lithology for the Gasconade.
b.

NC?2...thFork River

Outcr~

Area_.

The upper part

of the Gasconade Formation is exposed in bluffs and
tributaries of the North Fork from near the town of
Topaz downstream to Dawt Mill.

As in the Eleven Point

River area, lithologic distinctions between the Gasconade
and Roubidoux are not always easy to make.

The Roubidoux

in the southern part of the North Fork area is predominantly a dolomite; however, in the upper reaches of
the stream, the Roubidoux begins with a thick sandstone
(Fig. 9 , Sec. V).

Gasconade fossils which have been

identified in the North Fork area near Topaz are the
gastropods Ozarkina and

OphiZeta~

Ozarkina and OphiZeta zones.

representing the

Chert nodules, in place,

upstream from the bridge on Missouri Highway 14
(Locality Sc-2) have yielded Hystricurus robustus and
H.

brevispicatus~

representing the Hystricurus Zone.

This highest faunal zone of the Gasconade Formation,
the Hystricurus Zone, is also exposed along the North
Fork River five miles above Twin Bridges and along the
Bryant Fork River near Sycamore.
Hystriourus

missouriensis~

This zone bears

Hystricurus cf. H.

robustus~

H. brevispioatus and Syntrophina sp., all of which are

present in a ropy chert 12-14 feet belmv the Roubidoux
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Fig. 9.

Section V.

North Fork River Section.

Stratigraphic section exposed along the west side
of North Fork River in NE 1/4, SW 1/4, Sec. 30,
T. 26 N., R. 11 W.

This section is one of the

southernmost sections measured.
most beds are exposed.

Only the upper-

This section includes strata

which apparently are not exposed farther north
such as the Hystricurus brevispicatus Zone which
occurs in the vicinity of this section southward
to the vicinity of Twin Bridges and also in the
Bryant Fork Creek area near Sycamore, Missouri.
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Formation, as determined by the occurrence of the lowermost sandstone.

In both the North Fork and Bryant Fork

areas, this is a reliable marker bed; however, like
most zones of the Gasconade, it is not present at all
localities.
c.

Bryant Fork Creek Outcrop Area.

Strata of

the Gasconade Formation are exposed along this stream
and are similar in lithology to Gasconade exposures
along the North Fork.

High bluffs characterize many

of the outcrops along the Bryant Fork but the upper
parts of most of the bluffs are made up of the cherty
dolomites, sandy dolomites and sandstones of the Roubidoux.
In many parts of Bryant Fork drainage area, upper beds
of the Gasconade are exposed, characterized by an abundance of chert, much of which is ropy and is derived
from the Cryptozoon Zone.
Gasconade fossils have been observed in valley
walls of Bryant Fork Creek where Highway 181 crosses
it and at Highway 14 along Fox Creek.

These are

generally poorly preserved specimens of the gastropods
Ozarkina cf.

Zone.

o.

typica and represent the Ozarkina

Specimens of Hystricurus cf. H. miJsouriensis

and H. brevispicatus were found in chert boulders which
indicate the presence of the Hystricurus Zone.
Outside of these areas the Gasconade Formation is
not exposed; however, in other parts of the Ozarks
of both Missouri and Arkansas the formation is fairly
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close to the surface.

The formation or its correlatives

are known throughout much of the southern Mid-continent
of North America.
B.

THE BASE OF THE ORDOVICIAN IN NORTH AMERI CA
The boundary between Cambrian and Ordovician strata

in North America has been fairly well established by
most workers and the basis for its establishment is
summarized by W. H. Twenhofel et al. (1954).

The for-

mations of the Ozark Uplift have formed somewhat of
a standard for the Lower Ordovician (Flower, 1964,
p. 17) with the Gasconade Formation occurring at the
base of this critical section.

The molluscan zones

established by Josiah Bridge in 1930 have been a reference
for comparison with other lowermost Ordovician molluscan
faunas; however, trilobite zonation as determined from
the Lower Ordovician sections of the western Cordillera
have more recently become the faunal standard for this
part of the section (Fig. 10). This detailed zonation,
has been established by R. J. Ross (1951) and Lehi
F. Hintze (1952).

Zones A through D as well as some

elements of zone E of the Garden City Formation are
considered by Ross to represent the Gasconade Formation.
Zones B through E of the Pogonip Group exposed at the
Ibex locality of Hintze likewise have some faunal elements
in common with the Gasconade Formation.

These Cordilleran

sections with their dominantly trilobitan fauna are
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Fig."'" 10. Stratigraphic history and correlation of Ozark
Formations at the Cambrian-Ordovician boundary.

39

unsuitable for detailed comparison with the Gasconade
Formation in view of its paucity of trilobites.

The

primitive mollusks from the Gasconade Formation, such
as are described here, are a more useful group of
organisms by which lower Ordovician formations of the
Mid-continent and southeastern United States might be
zoned and correlated.

The faunas described from the

southern Appalachians (Butts, 1926) and upper Mississippi valley (Ulrich, Foerste and Miller, 1943) are
very similar to the Gasconade fauna.
Strata with which this dissertation is concerned
were considered by E.

o.

Ulrich to belong to a unique

sequence of formations which Ulrich called the Ozarkian
and Canadian systems which were supposed to occupy the
interval between the revised Cambrian and Ordovician
systems (Fig. 10). The Gasconade Formation according
to Ulrich's scheme occupied a central position in the
Ozarkian System.

The Cotter, Powell, Smithville and

Black Rock formations represented the Canadian System
in the Ozark region.
More recently the concept of a system between the
Cambrian and Ordovician systems has been re-introduced
by Flower (1964) who considers the Canadian Series
beginning with the Gasconade Formation and its
correlatives, to be a system distinct from the
Ordovician.

The Canadian of Flower is divided into

three subdivisions of which the Gasconadian Series
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forms the lower third, characterized by an abundance
of ellesmeroids.
Except for Flower's work, the Gasconade is currently
considered to represent the base of the Ordovician
System (Fig. 10). The Missouri Geological Survey places
the Gasconade at the base of the Lower Ordovician and
retains the term "Canadian" as a series equivalent
to the Lower Ordovician.

Recent publications by the

Missouri Geological Survey do not use the term
"Ozarkian".

This position

1S

probably the most

desirable at least with regard to nomenclatural
stability and consistency; however, the uniqueness
of many faunal elements of the Potosi, Eminence and
Gasconade formations, including those described here,
suggests that the proposed revisions of Ulrich and
Flower may have some merit.
However, what material is described in the literature
and in this paper is probably only a representative,
but not complete, coverage of paleontological elements
of the Van Buren and Gasconade formations.

The widespread
,

areal extent of the formation and the difficulty of
a thorough coverage of significant outcrops becomes
especially significant with regard to paleontological
investigations.
The first extensive paleontological work on this
part of the Ozark section was by E. O. Ulrich who
investigated an impressive amount of territory and
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acquired a considerable amount of paleontological material
and data.

To obtain a meaningful sample of Van Buren

or Gasconade fossils requires a great deal of field
work, covering extensive terrain for elusive pockets
of fossiliferous material.

To do this over the entire

outcrop area would require years of field work by many
competent field persons.
It is the author's opinion that continued field
collecting in different parts of the Ozarks in these
formations will probably result in discovery of a substantially larger number of taxa which will delineate
the Cambro-Ordovician boundary with more precision,
and perhaps clarify the problem of the Ozarkian System.
C.

THE MISSOURI LOWER ORDOVICIAN
Lower Ordovician rocks of southern Missouri and

northern Arkansas consist of a fairly thick, cratonic
sequence of dolomites and sandstones which virtually
defied subdivision into meaningful stratigraphic units
until the early 1900's.

Paleontological investigations

of Ulrich (1911) Bridge (1930) and Cullison (1941)
resolved some of the stratigraphic relationships; however,
many faunal and stratigraphic relationships of these
strata remain to be resolved.

This work is an attempt

to document and describe a number of new faunal elements
of the lowermost beds of the Missouri Ordovician strata
of the Gasconade Formation and its Van Buren Member.
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The base of the Ordovician System (see Fig. 10) in
the Ozark Uplift has been variously placed at the top of the
Jefferson City Formation (Ulrich, 1911, p. 632), at
the base of the Gunter Sandstone (Bridge, 1930, p. 98),
and even wi thin the Eminence Formation (Stitt, 19 76) ~'-'''/?, 7/
Lithologically, the Gunter Sandstone forms an excellent
boundary between Cambrian and Ordovician strata.
Paleontologica1ly, however, the boundary is not so
distinct.

Many forms such as the monoplacophorans,

mattevids and chitons (?) of the Gasconade Formation
have decided Cambrian affinities while some of the
trilobites (Stitt, 1977) and gastropods (Stinchcomb,
1967) of the underlying Eminence Formation have Ordovician
affinities.
Detailed paleontologic studies of the overlying
Roubidoux Formation have been made by Heller (1952).
Studies of the fauna of the underlying Eminence Formation
have been made by Ulrich, Foerste and Bridge (in Bridge,
1930) and Stinchcomb (1967).

Faunas below the Eminence

Formation or above the Roubidoux are different enough
from those described from the Gasconade that they are
not considered in this work.
D.

NOMENCLATURE
1.

Gasconade Formation.

The Gasconade Formation

contains two members, the Gunter Sandstone and the
Van Buren Member.

These members occupy the lower one-fourth
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of Gasconade; the remaining Gasconade has not been subdivided.

These members are not exposed in the type area

of the Gasconade Formation, which is the extensive outcrop
area along the Gasconade River, but are predominantly
exposed around the perimeter of the St. Francois Mountains,
in the Current and Jacks Fork River area and in the Lake
of the Ozarks area.
Nason (1892)

first used the term Gasconade Limestone

and established the type locality on the Gasconade
River.

A specific locality was not indicated.

He

included in the formation those beds beneath the later
recognized Roubidoux Sandstone and above the Elvins
Shale, which would include the present Eminence and
Potosi Formations (see Bain and Ulrich, 1905, p. 28).
Winslow (1894) proposed the term Osage Limestone for
the Gasconade Formation of the Niangua-Osage River
area.

He included the present Gasconade Formation of

the southeastern Ozarks in his Potosi Formation.

At

the turn of the century the Proctor Formation (Ball
and Smith, 1903) was established in the Osage River
area to include those beds below a well developed sandstone of the area, the Gunter.

The Eminence Formation

was later established by Ulrich (1911, p. 630) and
included those beds below the Gunter sandstone of the
Current River area, although the relationship of the
Eminence of the Proctor has remained unclear.
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to represent a well developed sandstone at the base
of the Gasconade Formation in what is now the Niangua
arm of the Lake of the Ozarks area.

The name Gunter

came from the abandoned Gunter Post Office in the vicinity
of Hahatonka near Camdenton.

The use of the term Gunter

for this sandstone follows that of Marbut (1907) and
has been adopted by the Missouri Geological Survey
for all the sandstones at the base of the Ordovician
System (Knight and Hayes, 1961, p. 22).
The Gunter Sandstone has been considered as a
member of either the Gasconade Formation (Ball and
Smith 1903) or has been considered as a member of the
Van Buren Formation (Bridge, 1930).

In this work the

Gunter is considered, with the Van Buren, to be a member
of the Gasconade Formation.
3.

Van Buren Member.

Bridge (1930) formally

proposed the Van Buren Formation between the Eminence
and his restricted Gasconade Formation.

The Van Buren

was first verbally proposed by Ulrich prior to 1930,
defined primarily by paleontology and secondarily by
lithology.

Actually, it is difficult to diitinguish

Van Buren dolomites from those of the underlying Eminence
or overlying Gasconade.

The Missouri Geological Survey,

in its stratigraphic publications (Koenig,

196~

p. 22)

does not recognize the Van Buren Formation, in accordance
with the rules of the American Commission on Stratigraphic
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Nomenclature, as the Van Buren is so difficult to
distinguish lithologically.
The Van Buren Member does have a distinct fauna
which is recognizable over a considerable area and is
distinctive from that of the Gasconade and the underlying
Eminence.

It is considered here as a locally recognizable

unit lithologically and is referred to as the Van Buren
Member.

It is characterized by persistent cephalopods

and monoplacophorans.
E.

DESCRIPTION OF STRATIGRAPHIC UNITS
1.

Gunter Sandstone Member.

The Gunter Member

is a somewhat variable, medium-grained sandstone or
sandy dolomite which varies from zero to 30 feet in
thickness.

The sandstone is often cross-bedded, ripple-

marked and may resemble the sandstones of the Roubidoux
Formation.

In some areas, such as the Meramec Valley

outcrop area, the Gunter is usually absent.

Its maximum

development is in the Lake of the Ozarks area where
it can be over thirty feet thick, and in the Williamsville
area of the southeastern Ozarks.
2.

Van Buren Member.

The Van Buren "Formation"

was named by Bridge (1930) for outcrops near Van Buren,
Carter Co., Missouri where the unit is exposed in hillsides above the town of Van Buren.

It consists of

50 to 85 feet of white to buff dolomite, often fairly
thin-bedded and locally not as coarsely crystalline
as the more massive dolomites of the overlying Gasconade.

46

Bridge recognized the top of the Van Buren "Formation" in the Eminence region by a zone of siliceous
oolite 4-8 inches thick, above which no Van Buren fossils
have been found.

In other areas this zone was not noted.

Cherts of the Van Buren are distinctive, usually being
dull white or light buff or porcellaneous.

This is

in contrast with Eminence cherts which are generally
stained red.

Cherts of the overlying Gasconade are

generally much more vitreous and those which are not
are usually stained red or red-orange.

Cherts of the

Van Buren commonly exhibit molds of' dolomite crystals
(the dolocasts of Bridge).

Ferrugino~s

cherts of the

upper part of the Eminence Formation and cherts of the
Gasconade do not exhibit molds of these crystals and
in the absence of fossils this is a rather reliable
criterion for recognition of the Van Buren Member.
Dolomoldic counterparts are observed in siliceous residues
of the Van Buren, and their occurrence is one of the
criteria for the recognition of subsurface occurrences
of the member.
Brecciated cherts, often weathering out as large
boulders, occur frequently in the Van Buren, especially
in the northeastern outcrop area.

These are invariably

associated with other residual materials.
The Van Buren Member of the Gasconade Formation
can be recognized in the southern part of the central
outcrop area in Shannori and Carter counties, the
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northeastern outcrop area, the Lake of the Ozarks area
and in a band surrounding the St. Francois Mountains.
Outcrops of the Van Buren Member can be identified
where they occur in the same outcrop areas as the Eminence
Formation, where exposures are far enough above valley
floors for the member to exhibit its characteristic
weathered features.

However, in places along major

streams where a thick section of the Gasconade Formation
is present, such as along the Gasconade, Big Piney and
Eleven Point Rivers, it has not been identified.

In

the valley of the other Ozark streams, erosion has not
cut deeply enough or uplift has apparently not been of
a sufficient magnitude to expose the member.

The upper

boundary of the Van Buren Member is difficult to locate
in most exposures.

Locally, the more thin-bedded,

buff dolomites of the Van Buren Member grade into the
more crystalline and thicker-bedded dolomites of the
Gasconade Formation below the Crypto2oon Zone.
3.

Gasconade Formation.

The Gasconade crops

out extensively along the valleys of most of the major
streams and their tributaries in the Missouri Ozarks
and is one of the more widespread stratigraphic units
of the Ozark Uplift.

The formation crops out only

within the Missouri Ozarks; however, correlatives with
a similar lithology and fauna occur at the surface
in the Arbuckles of Oklahoma, the upper Mississippi
Valley region of southern Minnesota and Wisconsin,

48

and the southern Applachians of Alabama, Georgia and
Tennessee.
The formation typically consists of medium-bedded,
somewhat crystalline dolomites which become cherty in
the upper part of the formation.

Detailed petrologic

studies have been made of the cherts and dolomites of
the Gasconade Formation (Borahay, 1973) ..
In most of the outcrop area, the lower third of
the Gasconade Formation above the Van Buren Member is
slightly to moderately cherty, consisting of mediumcrystalline dolomite beds, 10 to 2S cm. in thickness.
The middle part of the formation consists of cherty
dolomites, with chert often comprising 70-80% of the
upper middle part of the formation.

This middle part

contains the well-known Cryptozoon bed, a zone of various
types of usually siliceous stromatolites which is a
marker horizon both in the subsurface and on the surface.
Bridge (1930, p. 116) states that "the [main] Cryptozoon
reef is the most easily recognized and most useful zone
in the formation for purposes of local correlation".
The author's experience

with this horizon is, for the

most part, entirely consistent with this observation.
Above the Cryptozoon Zone, cherty dolomites and
characteristic ropy chert beds or zones occur, which
frequently are fossiliferous.

In part, the presence

of fossils or fossil impressions in chert beds is a
fairly distinctive criterion, for the Gasconade above
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the Cryptozoon zone; no other part of the Gasconade exhibits
the abundance of fossils as does this part of the formation.
The lower part of the upper third of the Gasconade
Formation consists of cherty dolomite which weathers into
porous, ropy cherts.
Above these ropy chert beds are relatively non-cherty
dolomites which are usually not well exposed as a result
of their position beneath the porous sandstones of the
Roubidoux Formation, which has permitted extensive postdepositional solution of these beds.

At the top of the

formation, in most of the outcrop areas, occurs a bed of
siliceous oolite or mealy chert beds.

This lies conforma-

bly below the basal sandstone beds of the Roubidoux
Formation.
Gasconade cherts vary considerably in different parts
of the formation and from place to place.

Generally, the

southernmost outcrops tend to have the greatest concentrations of chert, such as along the North Fork River where
solid chert beds occur.
are small and nodular.

Usually, however, the chert masses
The following main chert types

were observed:
1.

Solid chert beds, 2-3 feet in thickness, often

cropping out as rough masses.

On weathering these

break into white or buff, flinty shards.

These layers

are especially prevalent along the North Fork and
Bryant Fork Rivers where they sometimes produce rapids
and even small waterfalls.

The "Falls" on the North
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Fork below Rainbow Spring are a result of these
massive chert beds.
2.

Flinty, nodular chert, often occurring in layers

and "stringers".
oolitic.

Sometimes this chert is partly

Cherts of this type are fairly well distrib-

uted throughout the entire formation and can grade
into the massive chert beds of type 1.
3.

Oolitic, granular chert with intraclasts which

comprises a chert pebble conglomerate.

In much of

this chert these clasts are absent leaving a series of
slot-like holes in hard, flinty chert.

This is essen-

tially packstone which often occurs between large
stromatolitic masses.
4.

Cryptozoon chert beds, discussed in Chapter III,

under Biostratigraphy.
S.

Zones of silicified and cherty digitate stro-

matolites or thrombolites, sometimes porous and punky.
These are discussed in detail by Howe (1966).
6.

Ropy, porous, entwined layers of chert which

resemble a mass of twigs dipped in molasses.

This

chert type is particularly characteristic of the
northeastern outcrop area where it occurs between the
Crypto200n Zone and the overlying Roubidoux Formation.
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III.
A.

BIOSTRATIGRAPHY

GUNTER SANDSTONE MEMBER
No distinctively shelled molluscan forms are known

from the orthoquartizitic sandstones of this relatively
thin unit.

In the areas where the Gunter is at its

thickest, the formation yields some distinct and interesting trace fossils (lebenspuren), the most distinctive
of which is the trackway CZimactichnites Logan (Plate
6 fig. 2), which has been found well preserved, in
three outcrop areas.

The distinctive trackway,

Protichnites Owen (Plate 6 fig.

4,5), is also present

on bedding planes of this sandstone.

Both of these

trackways are found in sandstones of the Upper
Cambrian and set apart the Gunter Sandstone from the
lithologically similar, but younger, Roubidoux Sandstone,
which has not yielded these distinctive forms.

The

greater area of exposure of the Roubidoux compared with
the Gunter, and its greater extent of exposure would
lead one to believe that either of these two 1ebenspuren
would have turned up somewhere in the Roubidoux if they
were present.
Other trace fossils in the Gunter Sandstone are
the ubiquitous Cruziana, represented by a sequence of
large forms (Plate 6 fig. 3), various erratic burrows
and trails (Plate 6, fig. 1) and some radially symmetrical
forms approximately 4 cm. in diameter, which might
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conceivably represent some form of medusoid body fossil.
None of these forms have any stratigraphic significance
but suggest that at some future time other lebenspuren
and possibly body fossils might be encountered in the
well-bedded sandstone layers.
B.

VAN BUREN MEMBER
The Van Buren has so far yielded strictly molluscan

associations.

Lithologically, the fossiliferous cherts

of the formation are similar in many respects to those
of the underlying Eminence Formation and, like the
Eminence, are associated with digitate stromatolites
or possibly thrombolites.

The complete absence of

most non-molluscan elements paleontologically contrasts
the Van Buren with the Eminence, which is represented
by an extensive arthropod fauna, some brachiopods, and
representatives of other phyla.
As is typical with most paleontological remains
of the Ozarks the dominant faunal elements of the Van
Buren are gastropods, followed by monoplacophorans and
primitive cephalopods.

The majority of gastropods

at most fossiliferous localities are

spec~es

of the

genera Rhaahopea and Sinuopea; Sinuopea vepa Ulrich
and Bridge is the most frequently occurring species.
A large species, Sinuopea umbiZiaata Ulrich and Bridge,
occurs at a possibly higher stratigraphic position in
the formation along with the cephalopod Dakeoaepas sp.
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Monoplacophora in the Van Buren are represented by
two species of HypseZoconus, H. ozapkensis and H.
compressus, and a diminitive form of PpopZina.

The

hypseloconids are medium- to small-sized forms which
occur with less frequency than the cephalopods or
gastropods.

These two species appear to be restricted

to the middle part of the formation although a small
form of H. ozapkensis was found in chert masses just
above the Eminence Formation at locality M-S.
Cephalopods are also a common element of the Van
Buren fauna and this contrasts with their scanty
occurrence in the underlying Eminence Formation.

The

most common forms are Dakeocepas sp. and Burenocepas
sp., early and probably primitive representatives of
the cephalopod order Ellesmerocerida.

These Van Buren

occurrences are certainly one of the earliest, abundant
occurrences of cephalopods known, older forms being
extremely rare, small and fragmentary.

A few trilobites

are known from the Van Buren; species of Hystpicupus
such as H. poZitus, apparently indicative of a horizon
quite low in the Lower Ordovician.
Lithologically, the Van Buren is difficult to
distinguish from the overlying Gasconade into which it
grades through a sequence of unfossiliferous, buff,
usually non-cherty dolomites.

Howe and Koenig (1961),

on the basis of lithologic criteria, include the Van
Buren strata as part of their Gasconade Formation.
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Paleontologically, the Van Buren fauna has aspects
closer to the Eminence Formation than to the representative
Gasconade faunas.
C.

GASCONADE FORMATION
Four to five meters above the Van Buren Member,

near the base of the Gasconade, there occurs a zone of
porous, soft cherts, bearing large numbers of poorly
preserved specimens of the gastropod EuomphaZopsis
(Fig. 11).

This EuomphaZopsis Zone, like many faunal

zones in the Ozark stratigraphic section, occurs
sporadically and at a particular locality cannot be
counted upon to be present.

Bridge (1930) places this

zone about 100 feet above the Gunter Sandstone in Morgan
County (northwestern outcrop area).

The author's field

work on the Gasconade has shown this horizon to be patchy,
occurring erratically, and often difficult to locate.
In addition to abundant EuomphaZopsis, at some
localities, specimens of Matthevia, BipuZvina, PropZina
aornutaformis and a small HypseZoconus Spa occur in

what are slightly higher horizons.
Matthevia Zone.

This forms the

The paleontologic horizon above the

Matthevia Zone is defined by Ozarkina, a small, flat

gastropod which is usually not associated with other
fossils.

It is generally found in white or grey,

vitreous chert.

This horizon is generally situated some

seven to eight meters below the main cryptozoon mass.
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Just below the Cryptozoon Zone in the northeastern
outcrop area is a zone of HeZiaotoma 3 often associated
with hard, flinty chert.

This HeZiaotoma zone is stated

by Bridge (1930, p. 116) to occur above the Cryptozoon
reef in the Current River area (Shannon County).

It

has, however, been the author's experience that HeZiaotoma
has a fairly wide range occurring both above and below
the Cryptozoon Zone.

Its occurrence below the Cryptozoon

Zone has been documented more than its occurrence above.
Above the cryptozoon reefs occur the most fossiliferous parts of the Gasconade; a sequence of cherts and
cherty dolomites yielding an extensive fauna which,
like other parts of the formation, is dominantly molluscan.
Bridge (1930, p. 116) referred to this sequence
as the "main faunal zone".

Bridge's "main faunal zone"

includes a major part of the Gasconade Formation above
the Cryptozoon Zone.

This zone contains, besides the

widespread cosmopolitan forms, unique elements which
are sometimes of very local occurrence.

The writer

has found that Bridge's faunal zone can be subdivided
into a number of more specific zones of which the
OphiZeta Zone defined here is the stratigraphically

lowest.

Either above or sometimes as part of the

OphiZeta Zone occur concentrations of the gastropods
Rhaahopea, OphiZeta, Sinuopea and HeZiaotoma, especially

in the northeastern outcrop area.

Cephalopods of the

56

genera Clarkooeras and Oneotooeras can occur with some
frequency, at least locally, within this zone.
Occurring stratigraphically above the OphiZeta
Zone is a horizon of relatively large (for the Lower
Ordovician), straight cephalopods of the genus
Paohendooeras.

This zone may contain elements of the

underlying zone, particularly Rhaohopea grandis and
some of the other common gastropods; however, these
straight cephalopods will occur with reasonable frequency
when present and may be present to the exclusion of
other genera.
Near or at the top of the Gasconade Formation at
most outcrop areas, but below the sandstone beds of the
Roubidoux Formation, occurs a horizon containing the
trilobite Hystriaurus missouriensis along with local
occurrences of large numbers of brachiopods.

This forms

the Hystriourus missouriensis Zone which is often
associated with a characteristic tripolitic and granular
chert.

In this zone occurs another species of HYBtriouruB

very similar to H. robustus.

In the North Fork and

Bryant Fork River valleys and in Perry Count~ Missour~
Hystriourus brevispioatuB n. sp. occurs associated with

small H.

misBouri~nBis

in what are slightly younger beds.

This, the stratigraphically highest faunal zone of the
Gasconad~

lowermost

occurs in a ropy chert 8-12 feet below the
sandstones of the Roubidoux Formation.

both the North Fork and Bryant Fork areas this zone

In
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Faunal zones of the Gasconade Formation.
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Fig. 12.

Generalized sections across Gasconade outcrop

areas showing faunal zones.
Cross-section A.

A cross-section from the south

central outcrop area (Twin Bridges at Missouri
Highway 14 and the North Fork River) northward
to the vicinity of Waynesville, Missouri.

The

upper zone of Hystpiaupus containing Hystpiaupus
bpevispiaatus is absent farther to the north.

A

general thickening of the formation is indicated
toward the south.
Cross-section B.

A generalized cross-section from

. Ste. Genevieve County northwestward to the Meramec
River outcrop area near Sullivan, Missouri.

Across

this section the CPyptozoon Zone retains a fairly
constant thickness.

Hystpiaupus brevispiaatus

apparently occurs in the Ste. Genevieve County
area but has not been noted in the Meramec valley
area or anyplace in the northern part of the Ozarks.
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Generalized sections across Gasconade outcrop areas showing faunal zones.
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widespread enough and distinctive enough to form a

good marker bed for the upper part of the Gasconade.
D.

FAUNAL RELATIONSHIPS
Faunal elements of the Gasconade Formation represent

aspects of both Cambrian and Lower Ordovician faunas.
It is essentially a transitional fauna.
Many of the fossils in the Gasconade, particularly
the monoplacophorans, matthevids and most gastropods,
are either Cambrian genera, such as HypseZoaonus, or
have distinctive affinities with Cambrian forms, viz.,
Taeniospipa of the Eminence and Sinuopea of the Gasconade

which are very closely related genera.

Relationships

of Gasconade fossils with those of the Roubidoux Formation
show considerably fewer common genera or species.
Range charts comparing faunas from the Eminence through
the Roubidoux formations illustrate those molluscan
forms which transgress the Eminence-Gasconade-Roubidoux
boundaries (Figs. 13 and 14).

Gastropods, monoplacophorans

and the matthevids represent faunal elements with Cambrian
affinities.

The monoplacophoran genera HypseZoaonus,

PpopZina and SheZbyoaepas are characteristically Cambrian

forms while Gasaonadeaonus is a descendant of smaller
and less ornate HypseZoaonus.

Among gastropods, genera

such as Rhaaopea, Sinuopea and OphiZeta have affinities
with typical Cambrian genera as Diphaahopea and
Taneospipa, common in the underlying Eminence Formation.
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Eminence

Class Gastropala

Van Buren

Gasconade

Roubidoux

ScaevCID'ra
Matherella
Dlrhachopea
Rhachopea
Taeniospira
Sinuopea
Ozarkina
Gasconadia
Ophileta
Euomphalopsis
Euconia
Rhombella
Lecanospi ra
Horm~oma

f - - - - - - - - - --------.--r------+-----~

Plethospira

--~---"---~--------~--------~

Class Monoplacophora
Cambrioconus
Hypseloconus
Cornuella
Proplina
P. I!longatus
P. cornutaformis
Sher~oceras

Gasconadeoconus

Fig. 13.

Range chart of common Upper Cambrian and Lower

Ordovician gastropod and monop1acophoran genera in
the Eminence and Gasconade Formations.

The fairly

restricted range of many characteristic Gasconade
gastropods such" as Ozarkina, EuomphaZopsis and
Gasoonadia can be seen.

The range of many genera

of the monop1acophoransfrom the Cambrian into
the Ordovician is evident.
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Class Mattheva
Mattl1evla varlabilis
M. elongatus
M. levlcosta
M. qulnt!'ltes
M. robustus

Eminence

Van Buren

Gascon_

Roubldoux

Class Cephalopoda
Oakeoceras
Burenoceras
One~oceras

Clarkoceras
Pachendoceras
Monogonoceras
C'*eroceras
Camllbelloce ras
Class Amphineura?
Preacanthochiton
Chelodes
Prlscochiton

Fig.

l~.

Range chart of Mattheva, selected Cephalopoda

and Amphineura.

The long range of Matthevia

variabilis is evident.

M. elongatus is a Matthevid

characteristic of the Eminence Formation (Stinchcomb,
1966).

The fairly restricted ranges of the primitive

cephalopods (ellesmeroids) can be seen in the
Gasconade Formation and its Van Buren Member.
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The cephalopod and trilobite faunas of the Gasconade
are however, decidedly related to the Ordovician and
most have abundant representatives in overlying stratigraphic horizons.
Comparisons of the peritidal fauna of the dolomites
of the Ozarks with those of a more normal marine fauna
of a normal marine limestone exemplify differences which
sometimes occur between respective contemporaneous
faunas (Flower, 1968).

This difference can be seen

in the Bonneterre Formation of the northern part of
the St. Francois Mts., where cratonic dolomites were
deposite~

and in the vicinity of the Farmington anti-

cline, where the shelly, more normal marine limestone
facies of the Bonneterre Formation is present (Lochman,
1940).

The faunas of the cratonic, dolomite facies,

which are primarily molluscan, have no molluscan species
In common with the normal marine sections and only
one trilobite genus in common.
Comparison of the Gasconade faunas with a more
normal marine fauna of the same age would probably
present a similar difference.

Unfortunately, such

a fauna is unknown from the southern mid-continent
of North America.
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IV.

PALEOECOLOGY

Cambro-Ordovician strata such as the Gasconade
Formation of the Ozark Uplift were deposited in shallow,
extensive, epicontinental seaways which have no counterpart in present day marine sites of sedimentation.
These epicontinental waters of extremely shallow depths
spread for hundreds of kilometers.

Much of this

epicontinental sedimentation occurred in seas in which
there was restriction of circulation so that currents
were not sustained over great distances and normal
tidal action was absent or limited.

Much of the

deposition would have been a considerable distance
from the strand line (Shaw, 1964).
A model for such epeiric sedimentation and its

associated energy patterns has been discussed by Shaw
(1964) and Irwin (1965, p. 450).

Essentially, this

model (Fig. 15) envisions a very shallow, extensive
sea which covers much of the continental craton, a
model which is in contrast to the narrow, marginal,
continental shelf areas of today.
Irwin designates various zones with respect to
the amount of current and wave action (energy) as
follows:

(see Fig. 15)

Energy zone X:
wave base.

Seaward low-energy zone, below
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Sedimentation

10M

z.... x

SocIimonlaoon _one ...

I

Zono V

, Sodi_totion
_one IV

Sodi__
__ V

Sodi_
__ VI

Zono Z

Fig. 15. Deposit~onal z?nes of Irwin (1965). A general
model of sedlmentatlon zones for shallow, epicontinental
deposition. Zone X is the domain of the open sea,
below wave base; Zone Y is a high energy environment
where wave energy is dissipated, and Zone Z is
relatively near shore with dolomite and shoreward
hypersaline sedimentation occurring. Conditions
of Gasconade deposition are believed to represent
primarily the seaward part (Sedimentation zone IV)
of depositional zone Z.

Fig. 16. Intraformational paleokarsts in the Gasconade
Formation. Localization of fossils as "pockets"
in the Gasconade Formation are shown as a biocoenses
in which organisms occupied depressions formed on
the sea floor as a consequence of prior solution
of underlying carbonates. These i~t:aformational
paleokarsts provided wate: o~ suff1C1ent depth to
protect the populations w1th~n th~m from unfavorable
environmenta.l conditions durlng tlmes of stress.
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Energy zone Y:

High energy zone between line of

initial wave impingement and line of final
wave dissipation.
Energy zone Z:

Low energy zone, positioned shore-

ward of zone Y; little circulation, restricted
or no tidal activity, and increased hypersalinity.
The energy zones of Irwin are indexed into
sedimentation zones which he describes as follows
(see Fig. 15):
Zone I - Corresponds to energy zone X.
Energy zone Y is divided into two sedimentation
zones as follows:
Zone II - Sedimentation is at the seaward side of
energy zone Y.

Some wave action present,

sediments often composed of skeletal
calcarenites.
Zone 111- Shoreward sedimentation zone of energy
zone Y.

Circulation more restricted,

with algal, bioclastic carbonates common.
Energy zone Z consists of two sedimentation zones,
IV and V:
Zone IV - Organic remains in this zone are usually
sparse.

The accumulation of syngenetic

dolostone can take place here under
somewhat hypersaline conditions.
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Zone V

Accumulation of evaporites under hypersaline conditions.

Rate of evaporation

of water may exceed rate of introduction
of water of normal salinity.

A.

GENERAL PALEOECOLOGY OF LOWERORDOVrCIAN OF THE OZARKS
The unfossiliferous, often thin-bedded dolostones

of the Van Buren Member and similar, stratigraphically
higher beds within and above the Gasconade Formation
were probably deposited in an environment comparable
to Irwin's zone Z, sedimentation zone IV.

The possibility

exists that some of the breccia zones of the Van Buren
Member are the result of solution of evaporites developed
in energy zone Z, sedimentation zone V, evaporites now
lost by solution.

The usually unfossiliferous portions

of the Gasconade Formation, such as those in the Lake
of the Ozarks area, may, in part, represent zone IV.
Breccia zones of the Gasconade in this area, like those
of the Van Buren Member, may represent evaporites of
Irwin's zone V, now absent as a consequence of solution.
The presence of abundant stromatolites in Cambrian
and Lower Ordovician strata of the Ozark region implies
shallow, clear waters which would support vast areas
of algal mats.

Sedimentation during Gasconade time

followed this model and at times may have been part
of a broad, intertidal zone.

Stromatolites and algal
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mats under these conditions may have been emergent during
periods of low tide.
The fossils of the Gasconade and other Ozark stratigraphic units are often highly localized, with the
fossils being found in distinct "pockets", while adjacent
rocks are barren.

These are believed to represent local

depressions where organisms could live during severe
conditions.

These were essentially depressions or

sinkholes on the sea floor which would have contained
water of near normal salinity even under very low tides.
Here a biota could survive dehydration or hypersaline
conditions.

These depressions show up on some outcrops

but are best represented by concentrations of distinctive
chert types which are often highly fossiliferous in
contrast to the more normal rocks.

Hypersaline conditions

have been observed to be an environment in which dolomites
can form and the very shallow water under which these
dolomites were presumably deposited could result in
salt concentrations which may have approached hypersalinity (Irwin, 1965).
These localized concentrations of organisms may
have been a consequence of the survival of organisms
in waters of sufficient depth during periods of low
tide.

The deeper pools could also have effectively

filtered out harmful ultraviolet radiation.

A lower

partial pressure of oxygen has been postulated for
the lower Paleozoic (Cloud and Gilbor, 1970) which
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would have resulted in the formation of a less effective
ozonosphere with its consequent, proportional increase
in admitted ultraviolet radiation.
The abundance of stromatolites over wide areas
of outcrop of these formations might at first be cited
as a reason to negate this hypothesis; however, photosynthetic prokaryotes (the presumed major organism
responsible for ancient as well as modern stromatolites),
are capable of living under high, ultraviolet radiation
levels, many times greater than that tolerated by
eukaryotes (Cloud and Gilbor, 1970).

That thrombolite

and stromatolite development would take place over
widespread areas, even with high levels of ultraviolet
radiation is, therefore, not unreasonable; however,
eukaryotes would be restricted to those areas where
sufficient water depths occurred to act effectively
as a filter.

C.

PALEOECOLOGY
-------------

OF THE GUNTER MEMBER

--

---

The Gunter sandstone member apparently represents
the deposition of well rounded quartz sand deposited
under shallow water, possibly near shore conditions.
This environment was essentially that under which a
basal blanket sand is deposited.

The sand deposition

of the Gunter did not exist at all places for in many
areas it is absent or nearly absent, with basal Ordovician
sedimentation commencing with dolomites of the Van Buren
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Member.

In those regions where sandstone sedimentation

was prevalent, a number of large arthropods (?) (PI. 6)
lived which produced the distinctive trackways of the
Gunter Member.

The presence of Cruziana on bedding

surfaces of the Gunter (Pl. 6, fig. 3, 6) indicates that
fairly large trilobites were present which would suggest
that the paleoenvironment of Gunter deposition was one
of a normal marine environment capable of supporting
trilobites or trilobite-like organisms (Seilacher,
1970) .

Sand

depositio~,

at least locally, was rapid

at times to preserve these delicate trackways with a
protecting blanket of sand.

Other episodes of sandstone

deposition must have been slow as chert pebbles from
underlying Cambrian formations, which were incorporated
within the Gunter, sometimes show evidence of considerable
wear from abrasion during their long retention on the
sea floor before being buried (Bridge, 1930
D.

p. 100).

PALEOECOLOGY OF THE VAN BUREN MEMBER

The transition from the orthoquartzitic sand
deposition of the Gunter Formation to the dolomite
deposition of the Van Buren suggests a major change In
the depositional environment.

This is not only reflected

In the obvious change in sediments, but in the types
of organisms which lived in the shallow seas when the
respective types of sediment were being deposited.
Carbonate deposition was often accompanied by the growth
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of mats and colonies of algae, which, when the waters
were sufficiently deep, provided the base for a food
chain which supported the molluscan faunas.

The molluscan

faunas of the formation are always associated with
digitate stromatolite zones, while the thin-bedded,
non-stromatolitic horizons are unfossiliferous.

E.

PALEOECOLOGY .OF
_THE
- - GASCONADE FORMATION
The distribution of fossil organisms in the Gasconade,

like that of the Van Buren, is localized in certain
horizons and in local "pockets" within these horizons
(Fig. 16).

However, in other occurrences, isolated

individuals of distinctive, unusual forms will occur
with no evidence of any similar individuals in the
immediate vicinity.

These isolated individuals are

sometimes associated with other mollusks, particularly
the monoplacophoran

Sh~Zbyooepas~

certain genera of

cephalopods and occasional trilobites.

These isolated

individuals as well as the fossils in the "pockets"
are always associated with stromatolites or thrombolites.
The isolated specimens might be individuals which, through
wave or current action or some other means of transport,
were separated from a parent population which existed
in a more favorable environment.

These isolated forms,

however, are so persistently restricted to specific
genera, that it seems plausible that these forms may
well have preferred a solitary existence.

Moreover,
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extensive transport would possibly show some abrasion on
or breakage of the shells, but in specimens collected,
no such attrition is evident.

It is entirely possible

that these two modes of occurrence may reflect an
original preference of the organisms for either gregarious
or solitary living.
The abundance of mollusks in many of the locally
fossiliferous pockets is an unusual situation in younger
Paleozoic stratigraphic units of the Ozark region.
In some of the Gasconade pockets, the abundance of
individuals, particularly cephalopods and monoplacophorans,
1S

greater than one specimen per ten cubic centimeters

of rock.

In some instances, specimens are found telescoped

one within another or with gastropods inside large
cephalopod and monoplacophoran shells.

Some of this

is possibly mechanical concentration; however, the
placement of one monoplacophoran within another, and
specimens of the gastropod OphiZeta inside of large
ellesmeroid shells appears to be too common to be purely
a result of mechanical sorting.

Possibly the animals

would use an unoccupied dead shell for protection or
for some other unknown function, as no predators are
known from the fauna.
Fossiliferous pockets are always associated with
cryptalgal structures.

The fossils are usually preserved

in finely or cryptocrystalline chert which accumulated
between stromatolitic masses.

Away from the fossiliferous
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pockets, stromatolitic development, at least the digitate
forms associated with the fossils, is usually not so
highly developed.

The environment represented by the

fossiliferous pockets might best be visualized by a
paleoecological model consisting of relatively small,
patch reefs of algal origin, 30 meters or so in diameter,
and very likely occupying depressions on the sea floor
or tidal pools.

The periods of low tide and the shallow-

ness of the water acted as a limiting factor on the
expansion of invertebrate life outside of the tidal
pools.
Many zones within the Gasconade Formation are
conspicuous by the complete absence of fossil material
other than stromatolites and vague burrows.

These beds

are usually medium-to thin-bedded dolomites, often with
thin shale or siltstone partings.

Strata higher in the

Paleozoic have similar argillaceous zones which are
frequently very fossiliferous; therefore, the absence
of fossils here is deemed significant.

The following

are considered plausible explanations:
1.

Lack of photosynthetic autotrophs to provide
an initial food base.

2.

The waters were too cold or too warm.

3.

Populations of invertebrates were present but
all fossil evidence was destroyed by later
recrystallization or diagenesis of the sediments.
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4.

The water was too shallow to act as an effective
filter for high levels of ultraviolet radiation,
resti1ting in large areas

5.

barren of most organisms.

Waters were hypersaline.

In regard to the first possibility, considerable
evidence exists of the presence of abundant photosynthetic
activity.

Stromatolites and other cryptalgal structures

are frequent in many of the otherwise unfossiliferous
zones and suggest widespread algal growth.
Of possibility number two, no evidence is known
which suggests either temperature extreme.
The thin-bedded dolomites which lack evidence of
fossils often contain cherts which are likewise unfossiliferous.

If dolomitization and accompanying recrystal-

lization had destroyed fossils in the carbonates, the
accompanying cherts would still be likely to contain
fossils; however, these cherts are as lacking in organic
evidence as the dolomites.

Conversely, those horizons

or areas where the cherts are fossiliferous will usually
also show some evidence of such fossils in the enclosing
dolomites.

Thus, destruction by recrystallization

cannot be a valid explanation.
The hypothesis of radiation levels of either ultraviolet or other wave or particle radiation being greater
than present day levels is difficult to prove or disprove.
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An interesting comparison betw.e en early and late
Paleozoic epicontinental seas in the Ozark region shows
that in

th~

early Paleozoic seaways,

organi~ms

appear

to have been very localized while in the late Paleozoic
organisms are much more widespreid.

The possibility

exists that some factor other than adaptive radiation
through natural selection increased the tolerance of
life for these shallow seas between early and late
Paleozoic.

This factor might have been the development

of a more extensive

ozonosphere related to higher

atmospheric oxygen partial pressures in the late Paleozoic.
This hypothesis, nevertheless, contains many elements
of speculation.
Hypersalinity of very shallow seas is a much more
direct explanation.

Extensive evaporation of the shallow

water of normal salinity of Irwin5 zone Z would produce
local or widespread, hypersaline conditions, depending
on the extent of the shallow area and the amount of
circulation.
Hypersaline conditions are a known limiting factor
to the existence of most organisms and an absence of
most life forms would be produced wherever such conditions
existed.
This alternative is the most logical of the five
suggested to explain the absence of organisms from
the thin-bedded dolomites.
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V.

PALEONTOLOGY

Josiah Bridge and Edward O. Ulrich, in their
investigations of Upper Cambrian and Lower Ordovician
paleontology of the Ozark Uplift, recognized and described
some of the faunal elements of the various formations
of the late Cambrian and early Ordovician.

Many of

these fossils were mollusks, particularly gastropods
and cephalopods.

The cephalopod fauna of the Gasconade

Formation was described in detail by Ulrich, Foerste,
Miller and Furnish (1942), Ulrich, Foerste and Miller
(1943) and Ulrich, Foerste, Miller and Unklesbay (1944).
Heller (1954) gave an account of faunal elements of the
widespread Roubidoux Formation.

Cullison (1944) gave

a good documentation of the Jefferson City and Cotter
Formations whi.ch includes major faunal elements of
these widespread formations.

Stinchcomb (1966) described

many new fossil molluscan elements of the Eminence
Formation.

Michael Fix (1975) described upper Canadian

faunas from the Smithville and Black Rock formations
of southeastern Missouri.

The faunas of these Upper

Canadian formations are so much higher stratigraphically
that they have only a few clements in common with the
faunas described here.

An interesting series of

monoplacophorans (previously considered primitive
gastropods), trilobites, and gastropods were documented
by E. O. Ulrich in an unpublished manuscript and plates,
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which he distributed to various geology departments
about 1915.
Following are general discussions of the distribution
and stratigraphic position of major taxonomic groups
in the Gasconade Formation.

A.

GASTROPODS
Gastropods are one of the most characteristic and

conspicuous elements of the Gasconade Formation, with
a fairly large fauna being described from the formation.
Gastropods are the guide fossils to many of the biostratigraphic zones of the formation and a few specimens
can usually be observed at most outcrops.
The Van Buren Member commonly yields the following
genera:
Rhaaopea transitans Ulrich and Bridge, 1930
Sinuopea vera Ulrich and Bridge, 1930
Sinuopea umbiZiaata Ulrich and Bridge, 1930
Sinuopea ainguZata Ulrich and Bridge, 1930
Sinuopea basiplanata Ulrich and Bridge, 1930

These forms are usually associated with species of the
cephalopods Dakeoaeras and Burenoaeras.
The Gasconade Formation above the Van Buren Member
contains a moderate abundance of the following gastropods:
Sinuopea regaZia Ulrich, in Butts, 1926
Ozarkina typiaa Ulrich and Bridge, 1930
Ozarkina aompZanata Ulrich and Bridge, 1930
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Oplileta supraplana Ulrich and Bridge, 1930
Ophileta grandis Ulrich and Bridge, 1930
Rhaaopea grandis Ulrich and Bridge, 1930
Euomphalopsis involuta Ulrich and Bridge, 1930
EuomphaZopsis robusta Ulrich and Bridge, 1930
ProheZiaotoma (HeZiaotoma) unguZata (Hall)
Gasaonadia putiZZa (Sardeson), 1892

Specimens of EuomphaZopsis are often found in large
numbers in the Matthevia Zone below the main Cryptozoon
reef.

Species of

Gasaonadia~

OphiZeta~

Ozarkina~

and

ProheZiaotoma (HeZiaotoma) ungulata are considered by

Twenhofel et al. (1954) to be index fossils for lowermost
Canadian strata.
According to Flower, 0968), the gastropod HeZicotoma
is characteristic of stratigraphically higher beds than
those of the Canadian.

Helicotoma has a convex spire

while Prohelicotoma is flat or Slightly convex.

It is

ProheZicotoma which, according to Flower, is the form

which is widespread in the Gasconade and other lower
Canadian horizons.

B.

CEPHALOPODS
The Gasconade Formation yields one of the most

extensive faunas of early cephalopods known (Ulrich, E.O.
et al., 1944)

Those of the Van Buren Member are

predominantly brevicone nautiloids which belong to a
closely related group of genera.

Ulrich, E.O. et al.
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(1944) lists sixteen species and three genera from
the Van Buren.
Species of Dakeoaeras are the most frequently
occurring forms, and with Burenoaeras,occur in what
are possibly the lowest fossilifeious chert zones of
the member.

Usually various species of a single genus

will occur together, sometimes in the same chert mass.
The two most frequently occurring genera, Dakeoaeras
and Burenoaeras usually do not occur together, the
latter form possibly appearing somewhat higher stratigraphically than Dakeoaeras.
Above the Van Buren Member and below the main
Gryptozoon zone few cephalopods occur.

Above the

Gryptozoon zone, however, extensive fossils occur with

the genera GZarkoaeras, Oneotoaeras and Paahendoaeras
being the most frequently found forms.

The small

brevicones Dakeoaeras and Burenoaeras, locally abundant
in the Van Buren Member, do occur in the faunal zones
of the upper part of the Gasconade formation; however,
they are rare and insignificant on the whole.

Twelve

genera and fifty species are reported by Ulrich et al.
(1944) from the Gasconade Formation above the Van Buren
Member.
Species of the cephalopods

BuehZe~oaeraB

and LeviB-

ooeras occur with Eetenoaeras aomp~essum in the Matthevia

Zone.

Most of the other forms occur in the zones above

the G~yptozoon reef (Bridge's main faunal zone).
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Considered here to be slightly higher than most
of Bridge's main faunal zone is a zone with large specimens
of Paahend6aeras

h~~&ahense.

This horizon appears to

be particularly well developed in very local "pockets"
in the central outcrop area along the Big Piney River
and its tributaries along the upper Gasconade.

The

Paahendoaeras specimens are usually associated with

stromatolitic cherts and at two localities, C-l and
C-2, specimens were collected and observed stacked in
a parallel arrangement like cordwood.
Locality C-4, also along the Big Piney River, has
yielded an association of these cephalopods contained
within two large thrombolites.

Specimens of the

ellesmeroid CZarkoaeras arassum also occur here in
very close proximity to each other.

This occurrence

and others similar to this are believed to be a
biocoenose with the cephalopods often occupying the
interior of the cryptalgal mass, perhaps for feeding
or protection or both.

This type of association,

particularly between cephalopods and monoplacophorans,
suggests a biocoenose.

Cephalopods and monoplacophorans

associated with the cryptalgal masses exhibit no shell
breakag~

C.

suggesting that they have not been transported.

MONOPLACOPHORANS

Four main groups of monoplacophorans occur ln the
Gasconade Formation.

These are:
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1.

Members of the lIlonoplacophoran family
Tryblididae, represented by numerous
specimens of PropZina and BipuZvina.

2.

Rare specimens of the family Crytonellidae
from the Paahendoaeras Zone.

3.

Locally abundant specimens of the family
Hypseloconidae represented by HypseZoaonus
and Gasaonadeoaonus.

4.

Isolated specimens of the septate
SheZbyoaeras from the Big Piney outcrop

area.
Two families of these primitive mollusks occur In
abundance in the Gasconade Formation, the enigmatic
Hypseloconidae and the Tryblididae.

Both of these are

represented by a considerable number of genera and
species, most of which occupy a fairly restricted
stratigraphic horizon.

Known monoplacophoran diversity

in the Van Buren Member is not as great as that of the
rest of the Gasconade, the known forms being only two
species of the genus Hypseloaonus and a small species
of PropZina.

In contrast, the underlying Eminence

Formation exhibits a considerable diversity of
monoplacophorans.

The Van Buren gastropods and

cephalopods also show a similar lack of diversity.
Monoplacophorans of the Gasconade Formation
characteristicallY occur in two distinct associations:
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1.

Concentrations of large numbers (15 to
100 plus) of the same species in a small
area.

2.

Individual monoplacophorans, often
associated with other molluscan forms.

Representatives of the genera HypseZoaonus, Gasconadeoconus
and PropZina often occur together suggesting they were
gregarious.

Some forms, notably PropZina aornutaformis,

at times appear to have been extremely gregarious, with
specimens preserved in very close proximity.

This

remains consistent not only in the Gasconade Formation
but in all monoplacophoran-bearing strata which the
author has encountered in the Ozark Uplift.

Septate

forms such as SheZbyoaeras usually occur as isolated
individuals.

These possibly are specimens which were

transported from a community; however, the completeness
of these shells does not suggest transportation any
more than the gregarious forms do.

As is typical for

all observed Ozark monoplacophorans, both associations
occur with prolific stromatolite development.

Essentially,

the monoplacophorans occupied an environment similar
to that of other mollusks, with the monoplacophorans
being a major faunal element wherever a concentration
of organisms is encountered.
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D.

TRILOBITES
Reuben J. Ross (1951) and Lehi F. Hintze (1952)

described extensive trilobite faunas from consecutive
beds of the Garden City Formation of northeast Utah
and from Lower Ordovician strata of western Utah and
eastern Nevada which have become a standard for the
North American Lower Ordovician.

Trilobites collected

from various horizons of the Lower Ordovician Gasconade
Formation of the Ozarks have been compared with the
Utah specimens and the faunal zones which they represent
are carried into the Ozark Region (Fig. 1).
Trilobite faunas change very abruptly at the CambroOrdovician boundary in many areas such as the Llano
Uplift (Winston and Nicholls, 1967) and the western
Arbuckles (Stitt, 1971, p. 12).

An abrupt change 1n

trilobite faunas also occurs between the Eminence Formation and the lower part of the Gasconade Formation
(Van Buren Member).

No trilobite genera are known to

transgress the Eminence-Gasconade boundary.

The strati-

graphically highest trilobites of the Eminence Formation
are associated with PZethopeZtis buehZeri and represent
such genera as Euptychaspis, Triarthropsis and Entomaspis.
In other areas, some of these trilobites, such as
Triarthropsis, are found very close to Stitt's (1977,

p. 29) Mi88isquoia zone of very early Canadian age.
Stitt questions that the Eminence-Gasconade boundary
coincides with the Cambro-Ordovician boundary and
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considers the possibility that the uppermost part of
the Eminence Formation may belong in the Missisquoia
zone and hence is Lower Ordovician.
The earliest occurrence of trilobites above those
of the Eminence Formation is a specimen of a non-pustulose
species of Hystriaurus from the Van Buren Member of the
lower part of the Gasconade Formation.

This Van Buren

specimen is close to or considered to be H. poZitus which
is indicative of zone B of the faunal zones of Ross (19Sl)
or the Symphysurina zone of the Utah and other sections.
The Symphysurina Zone occurs above the Missisquoia
Zone which forms the base of the Ordovician in many
areas of North America, according to Stitt, (1977).
At least 200 feet of section occurs between the top of
the Cambrian and the base of the Symphysurina Zone
in the Arbuckle section (Stitt, 1977).

The occurrence

of a H. poZitus as a representative of the Symphysurina
Zone in the Van Buren Member could imply that the underlying Missisquoia Zone could presumably be represented
here by the trilobite PZethopeZtis buehZeri in the
Eminence, hence the Cambrian-Ordovician boundary as
defined by trilobites could occur within the Eminence
Formation.
This Van Buren specimen is also similar to Hystriaupus
miZZardensis, differing primarily in its absence of

pustules and the narrow anterior margin on the Van
Buren specimen.

H. miZZardenBis is also a member
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of zone B of the Utah section or the Symphysupina
zone.
The most fossiliferous part of the Gasconade
Formation, that part called the "main faunal zone"
by Bridge (1930), yields rare specimens of wha t may
be PapapZethopeZtis cf. P. genapeatus Hintze, a trilobite
representative of zone C, or the PapapZethopeZtis
Zone, of the Utah sections of both Hintze and Ross.
This is the zone which contains most of the well known
Gasconade fossils such as Sinuopea pegaZis, Rhaaopea
gpandis, Paahendoaeras huzzahense and OphiZeta as well

as other characteristic mollusks.
The next highest, major, fossiliferous zone of
the Gasconade Formation is the Hystriaurus Zone.
H. missoupiensis is the most frequently occurring species

in this zone; however, Hystpiaurus cf. H. robustus
is also present.

This trilobite is a representative

of Zone E or the TesseZaaauda Zone of the Utah sections.
Above these occurrences, in the southern outcrop area
of the North Fork and Bryant Fork Rivers, is a zone
of other representatives of the genus Hystrieurus,
including H. bpevispiaatus n. sp.
In the southern part of the Ozark Uplift, Hystricurus
cf. H. pobustus Ross occurs at the top of the Gasconade
Formation.

HYBtriauPuB cf. H. robustus

is a repre-

sentativeform from zone £ of the Utah section of Ross.
This trilobite has not been recognized farther north
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in the Ozarks and may be representative of a horizon
which pinches out northward.
Hystricurus cf. H. robustus and Hystricurus
brevispicatuB form the highest biostratigraphic zones

of the Gasconade Formation.

Heller (1954) describes

Hystricurus eZevatus and Jeffersonia peZtabeZZa from

the overlying Roubidoux Formation.

These forms are

closer to Ross' Zone F fauna which is distinct from
that of lower zones.
E.

COELENTERATES
Coelenterates, other than the enigmatic protornedusans,

are rare or absent from Cambrian and lowermost Ordovician
strata.

The coral Lichenaria cf. L. cZoudi in the

Gasconade near Leasburg in the northeastern outcrop
area is a rare form which has turned up in the Tanyard
Formation of Texas, and suggests a correlation of the
Gasconade Formation with that unit.

It is interesting

to note that with collecting over the entire Ozark
Uplift, no other occurrence of this form or any other
coelenterate was observed.

The pronounced local develop-

ment of certain faunal elements such as this is exemplified by this and many other occurrences in the
Gasconade Formation.
I-

F.

TRACE FOSSI LS CLEBENSPUREN)
A variety of tracks, trails and other lebenspuren

occur in the Gunter Sandstone Member.

Some of these
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are large and well known forms representative of Cambrian
rocks, viz., Protiahnites and CZimaatiahnites~ which
may be tracks nf large arthropods.

The tracks in the

Gunter Sandstone apparently have a diversity which is
lacking in the jounger Roubidoux Formation.

The following

tracks have been observed or collected:
Rusophyaus sp.
Protiahnites sp.
Climaatichnites sp.

tracks of unknown affinities
G.

BRACHIOPODS

At the top of the Gasconade Formation, either within
or sometimes above the zone of Hystriaurus

mi8souriensis~

occurs a horizon of small brachiopods in which the
following genera are found:
FinkeZnburgia missouriensis Ulrich and Cooper
Syntrophina beZZutuZa Ulrich and Cooper
Syntrophina aampbeZZi Ulrich and Cooper
Syntrophina minima Ulrich and Cooper

These brachiopod zones are associated with an
oolitic, often granular chert which forms one of the
highest cherty zones of the formation.

In the North

Fork River outcrop area, and probably in the Bryant
Fork area as well, masses of Syntrophina missouriensis
occur with HystriauruB brevispiaatus and Hystriaurus
cf. H. robustus in a cherty dolomite 5-7 feet below
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the lowest sandstone of the Roubidoux Formation.

This

is believed to be the stratigraphically highest zone
of the Gasconade Formation,'

This faunal zone apparently

pinches out toward the north where the Hystricurus
missouriensis Zone forms the uppermost beds.

Except

for these zones of brachiopods at the top of the formation,
brachiopods are almost absent from the formation.
H.

INCERTAE SEDIS
Some puzzling shells that defy taxonomic assign-

ment occur with the diverse molluscan fauna of the
Eminence and Gasconade.

Some of these forms, like

Matthevia, are known and are fairly well distributed;

however, other enigmatic forms have no known fossil
or modern counterparts.

An example of the latter are

arcuate shells, or plates, two cm. in length, with no
symmetry (Pl. 3, fig. 16).

These shells may have been

part of an assemblage, each representing a valve of
a symmetrical pair.

The general shape of the shell

is that of an elongate, arched and asymmetrical shield
ln which one end of the shield is pointed, the other
flat.

One margin of the shield is curved inward,

forming the pointed end, which is also the thickest
end.

Located at the wider part of the shell, away from

this thick region or toward what may have been the outside
margin of the shell, are two large pits of unequal
size.

The pit at the more extended part of the shell
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is the deepest, and is also more elongate and wide.
These pits may represent large (for Lower Paleozoic)
muscle scars.

Between the two pits are uneven, shallow

indentations paralleling the

~maller

pit.

along the width of the shell is recurved

A profile
on one side

and is widest at the mid portion of the shell.

A series

of faint growth lines parallels the outer margin of
the shell.

These shells are associated with specimens

of Matthevia and Preacanthochiton.

Only a few specimens

of this puzzling form have been collected and nothing
can really be stated regarding its taxonomic position
other than that it seems most likely to be a mollusk.
The form might have some relationship with the Matthevids;
however; its asymmetrical shape and two large pits are
unique and not seen on Matthevia.
I.

ALGAL STRUCTURES
The presence of extensive cryptalgal structures

has been a widely observed and distinctive characteristic
of the Gasconade Formation, particularly in its stratigraphically higher parts.

The stromatolitic layers

which are most conspicuous are generally referred to as
the cryptozoon reef and form a useful guide to recognition
of the upper part of the formation.

This type of extensive

stromatolitic development may occur at more than one
horizon within the formation.

The Cryptozoon Zone

is best developed below Bridge.'s "main faunal zone"
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of the Gasconade some 30-40 feet below the top of
the formation.

The stromatolites, thrombolites and

other cryptalgal structures are quite variable, and
one type can grade into another.

Cryptalgal zones are

generally quite cherty and silicification tends to make
the structures more pronounced.

Where silicification

is not developed, as in the lower part of the formation,
stromatolites, although present, tend to go unnoticed.
The following varieties of cryptalgal structures are
readily observable:
Type 1.

Stacked hemispheroids.

This is the closest

form to the well known Cryptozoon sp., the
form consisting of concentrically stacked
hemispheroids with laminae composed of closelinked hemispheroids.

This cabbage-head

form of Cryptozoon is evident in vertical
sections or in horizontal sectjons (Fig. 18-1).
The designation "cryptozoon" reef in
earlier literature did not always refer only
to this type of structure but had a more
general application which included any form
which was silicified or partially silicified
and had a cross-section which consisted of a
series of arcuate molds of dissolved interclasts.
Cryptozoon -like masses are well developed

in sections which are not silicified; however,
the structures are not very obvious.

In the
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southeastern outcrop area, in Ste. Genevieve and
Perry counties, Cryptozoon masses are well displayed through secondary silicification.

The

cryptalgal structures, particularly those of
type I, will under certain conditions exhibit
little silicification, yet under other sets of
conditions in the nearby area they may be extensively silicified.

This can be seen in cuts into

fairly fresh rock exposing the Cryptozoon Zone
along Bollinger County Highway MM 1.0 mile north
of Missouri Highway 34 where, on the fresh rock
surfaces, little silicification of the cryptozoons is shown, yet in the same horizon where
weathering has been deep and extensive, the
cryptozoons are silicified and stand out in
relief (Fig. 18-1).
The Cryptozoon Zone in the Central Outcrop
Area often shows well developed type I stacked
hemispheroids which are usually well silicified
and are associated with residual cherts.

In the

residual cherts, however, the individual stacked
hemispheroids are often separated from each other
making it impossible to distinguish them from
chertified, space-linked hemispheroids of type 2
if the material could not be seen in place also.
Silicification of the Cryptozoon Zone
fossils and particularly of the type 1
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stromatolites occurs more frequently in the
northern part of the Ozarks.

In the southern

outcrop areas, such as along the Eleven Point and
North Fork River, silicified stromatolites are
not always present;

however~

the forms are evi-

dent in the dolomite upon close examination.
Some of the walls of caves in this region and
others exhibit these unsilicified structures:
for example, the back part of Whites Creek cave
near Whites Creek on the Eleven Point River
(Fig. 18-5).
Type 2.

Space-linked hemispheroids.

Space-linked

hemispheroids occur with close-linked hemispheroids as a microstructure in constituent
laminae.

These crypta1ga1 forms of the type

designated LLH-S by Logan et al.
LLH-C

(1964) are a

variant on the cryptalgal form of Type 1.
This form is a broad hemispheroid which may be
composed of smal1,c1osely linked hemispheroids
as a composite structure.

A series of laterally

linked hemispheroids with little evidence of
laminae is a variant on this form.

This would

effectively categorize this variant as a type
of thrombolite (Aitken, 1967 , P. 1171).

The

type 2 cryptalga1 structure occurs frequently
in the Gasconade (Fig. 18-3, 4, 5).
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Type 3.

Planar stromatolites.

These are char-

acteristic forms in which the laminae are
developed as broad hemispheroids, or are
almost horizontal.

These are often associated

with and may intergrade into, cryptalgal
structures of types 1 and 4.

This type of

planar stromatolite may abruptly merge into
domal stromatolites or may form a matrix
between widely separate, stromatolitic or
thrombolitic domes, usually the former.
This type of cryptalgal structure on weathering
will cause silicified laminae, which often
comprise the planar stromatolites, to separate
as thin sheets of white chert.

These plates

or sheets of chert are commonly seen in
residual materials and are of common occurrence
in many chert gravels which have Gasconade
outcrops as a substantial part of their source.
Type 4.

Digitate stromatolites.

These algal

structures are discreet, vertically stacked
hemispheroids usually 5-8 times higher than
wide.

They are essentially digitate stromat-

olites and are discussed by Howe (1966).
The paleoenvironmental conditions indicative
of

thes~

digitate forms are also well discussed

in Ho.we (1966).
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These digitate, cryptalgal structures
are usually partially silici£ied or the actual
stromatolite or thrombolite is dissolved,
the matrix between fingers being replaced
by chert.

These masses then weather to the

typical, spongy chert masses which are common
on many hillslopes of the Gasconade Formation
(Fig. 18).
Type 5.

Polygonal stromatolites.

These are generally

associated with cryptalgal forms of Type 1
where the polygonal forms are composed of
white chert or a chert-dolomite mixture.
Commonly associated with these structures
are what are considered to be dessication
cracks.

These are suggestive of a period of

local dessication and possibly hypersaline
conditions.

It is perhaps significant that

non-algal remains, whether burrows or other
fossils, are noticeably absent from these
structures.

Sometimes these polygonal

stromatolites intergrade with domal stromatolites and/or structures of the Cryptozoon
t

yp e

Type 6.

( Fig. 1 7 - 2) .
Thrombolites.

These are non-laminate,

cryptalgal structures like those described
by Aitken (1967) which occur frequently in
the upper parts of the formation.

These
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structures are generally spherical or
hemispherical and are composed of crystalline
dolomite, with the margins of the structures
often cherty (Fig. 17-4).

This cherty surface

may be partially or totally covered with a
peculiar "warty" or undulating surface or it
may show laminae at the outside.

Many of

the structures which have been called stromatolites in Ozark carbonate rocks are in reality
these peculiar structures which were originally
described from western Alberta.
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Fig. 17
Crypta1ga1 structures 1
1--Type 3.

Planar stromatolites, x 1/12.

Photographed

from zone exposed along Missouri Highway 14 at Bryant
Fork River, Douglas Co. Mo.
2--Type S.

Polygonal stromatolite, x 1/6.

A single

polygon from a cluster in which the polygon is
composed of smaller crypta1ga1 groups and ropy
cherts.
3--Type 1.

From near Williamsville, Mo., Wayne Co.
Fossiliferous core of a group of stacked

hemispheroids, x 1/2.

Matthevia Zone at locality

M-l.
4--Type 6.

Thrombolites, x 1/10. Exposed in cut on

Missouri Highway 7, 1.5 miles north of 1-44,
Pulaski Co., Mo.
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Fig. 17.

Crypta1ga1 structures I
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Fig.

18

Cryptalgal structures II
I-Type 1.

Vertical section through a typical

cryptozoon reef, x 1/5.
Formation.

Cryptozoon Zone, Gasconade

Exposed in cut on east side of Missouri

Highway 7, 1.5 miles north of 1-44.
2-Type 4.

Digitate stromatolites, x 1/6.

associated with Matthevia Zone.

Pulaski Co., Mo.
Group

Eleven Point River,

approximately 6 miles upstream from Greer Spring,
Oregon Co., Mo.
3--Type 2.
x 1/2.

Horizontal section of two cryptozoon 'colonies'
Collected from residual chert float, probably

from Cryptozoon Zone of Gasconade Formation near
Libertyville, Mo., Madison Co.
4--Type 2.

Individual silicified hemispheroid of which

the top has been exfoliated, x 1/4.

From near

Waynesville, Mo., near locality C-6.
5--Type 2.

Vertical section from a series of space-linked

hemispheroids developed on a surface of closely linked
hemispheroids preserved in dolomite exposed on wall
of Whites Creek Cave near Wilderness, Mo., Oregon Co.
Probably the Cryptozoon Zone.
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Fig. 18.

Cryptalgal structures II
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VI.

SYSTEMATIC PALEONTOLOGY

The fauna of the Gasconade Formation is extensive.
Parts of the fauna have been described by Bridge and
Ulrich (Bridge, 1930).

The cephalopods of the formation

have been described by Ulrich, Foerste and Miller (1943),
and Ulrich, Foerste, Miller and Unklesbay (1944).

The

brachiopods of the Gasconade have been described by
Ulrich and Cooper (1938) and some of the monoplacophorans
by Yochelson (1957).

The chitons in the Gasconade

Formation were described by Bergenhayn (1960) and its
stromatolites were discussed by Howe (1966).
Described below are fossils from the formation
which for the most part have not been systematically
described, although some of these are major faunal
elements of the Gasconade.

The monoplacophorans form

the largest group with twelve species described or
discussed.

The diverse and problematical Matthevia

and early Paleozoic chitons are described, some of
which are dominant faunal elements of the formation.
Phylum MOLLUSCA
Class MONOPLACOPHORA Wenz, 1952
Order TRYBLIDIOIDEA Lemche, 1957
Family TRYBLIDIIDAE Pilsbry, 1899
Subfamily PROPLININAE Knight and Yochelson, 1958
Genus PROPLINA Kobayashi, 1933
PROPLINA CORNUTAFORMIS (Walcott), 1879
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PpopZina aopnutafopmis (Walcott), 1879, p. 129

PI. 1, figs. 11, 12.
Emended Description. --Shell low, spoon-shaped.
Anterior region of shell slightly overhanging aperture
or directly above anterior part of aperture.

Length of

shell about one-third greater than widest part.

Form

exhibits six fairly distinct pairs of muscle scars.
Posterior pair largest, each with a nearly quadrate
outline.

Some scars elongate anteriorly, elongation

terminating with third pair of muscle scars.

Muscle

scars form a horseshoe pattern on dorsal part of shell.
Ratio of width of aperture, Wa , to length of aperture,
La = 0.55 narrow elliptical. Ratio of projection of posterior slope to length of aperture, PPSjL a = 1.1; apex
slopes slightly. Apical angle, longitudinally, 40°
transversely, 45°.

Shell exterior not ornamented.

Remarks. --PropZina cornutaformis is probably the
most frequently occurring monoplacophoran in the Gasconade
Formation.

The species commonly exhibits six pairs

of muscle scars.

Some specimens exhibit the musculature

much more distinctly than others.

Some specimens,

otherwise identical, exhibit no muscle scars.

This

variation probably reflects some difference in the
original thickness of the shell or perhaps variation
in the degree of shell calcification or thickness.
Presumably the presence or absence of muscle scars on
this form could reflect a taxonomic difference.
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A species related closely to P . . cOY'nutafoY'mis

occurs in the Eminence Formation; however, the Eminence
species is narrower and higher.

PY'opZina eZongata

Cullison, reported from both the Jefferson City and
Roubidoux Formations (Heller, 1954), is also similar
to P. cOY'nutafoY'mis.
Material and occurrence. --Hundreds of specimens
of this species have been collected by various individuals
from chert masses at locality M-l.

About one-half of

these specimens exhibit muscle scars.

Additional specimens,

also with muscle scars, have been collected from locality
M-6.

Stratigraphically this zone is near the middle

part of the Gasconade Formation in the Matthevia Zone
where large masses of finely crystalline chert yielded
most of the fossils.
PROPLINA MERAMECENSIS n. sp.
PI. 1, Figs. 9, 10.
Description. --Shell medium-sized, somewhat inflated,
expands at a constant rate.
beyond aperture.

Apex of the shell extends

Aperture almost circular in outline,

Slightly elongate at anterior margin.
not known.

Muscle scars

Shell thin, much thinner than P. cOY'nutafoY'mis

and other Gasconade monoplacophorans and covered with
series of faint, regular growth lines.

Length of shell

from apex to posterior margin 1.3 times greater than
width at anterior margin.

Ratio of height to aperture =
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0.5 , ratio width of aperture, Wa , to length of aperture,
Wa:La = 0.95.

On chert steinkerns, shell exhibits only

faint growth lines which also are present on external
molds.
Remarks. --This species occurs associated with
P. aornutaformis; however, it is much less common than

that species.

At locality M-l specimens of P.

merameaensis occur with a frequency of one specimen for

every 25 of P. aornutaformis.
Material and Occurrence. - Seven specimens of this
species are known from the Matthevia Zone of the middle
of the Gasconade Formation at locality M-l.
PROPLINA SIBELIUSI n. sp.
PI. 1, figs. 13,14, PI. 2, fig. 4.
Diagnosis. --Species characterized by a broad,
spoon-shaped shell with a nearly circular outline.
Shell considerably flatter than that of other Gasconade
species of Proplina.
Description. --Shell low, patelliform or spoonshaped with apex slightly overhanging anterior or aperture.
Aperture nearly circular in outline, Slightly elongate
toward anterior.
width 2 cm.

Average length of shell 2.3 cm, average

Ratio of height to aperture width = 0.5,

width of aperture to length of aperture ratio, Wa:La :
0.75.

Apex slopes slightly, somewhat pointed.

Faint
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growth lines are present on internal steinkerns, external
molds exhibit similar vague patterns.
Remarks. --This species is the broadest of any of
the Eminence or Gasconade monoplacophorans known.

The

form is similar to P. grandis Cullison from the Theodosia
(or upper Jefferson City) Formation.

It differs from

that species in not being as broad as P. grandis and
in its stratigraphic position.

Shell of PropZina

sibeZiusi is apparently quite thin.

A very large representative of this species was
collected at locality C-6.

It is one of the largest

monoplacophorans observed either from the Gasconade
Formation or any other horizon.

The length of the

form averages 7 cm, the average width 5 cm.

The apex

of this and other large specimens of PropZina sibeZiusi
does not overhang the aperture as in smaller forms of
the species.
Name. --The species name is

~n

honor of J. Sibelius,

Finnish composer, whose first symphony evokes feelings
comparable to those evoked by local Ozark landscapes
developed on the gnarled, stromatolitic cherts of the
Gasconade Formation where the form has been collected.
Material and occurrence. --At least ten specimens
of this species have been collected.

They are associated

with PropZina aornutaformis in stromatolitic cherts near
Sullivan, Mo. at locality M-I and at locality C-6.
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Genus BIPULVINA Yochelson, 1958
~

species. --BipuZvina oroftBae Yochelson 1958,

p. 12, pI. 2, figs. 5-9.
Remarks. --BipuZvina is present along with PropZina
oornutaformis in the Matthevia Zone.

The form has not

been collected from the "main faunal zone" of Ulrich
above the Cryptozoon reef.
BIPULVINA CROFTSAE Yochelson, 1958
PI. 2, fig. 3.
Diagnosis. --A low, PropZina-like monoplacophoran
1n which the interior of the shell has two distinct
furrows parallel to the axis of the shell.
Remarks. --The form is well described by Yochelson
(1958).

The numerous specimens available for this study

show that a more or less continuous gradation exists
between BipuZvina and PropZina with the possibility
that BipuZvina may be a species of PropZina rather
than a distinct genus.

This type of variation is a

frequent phenomena in Ozark faunas.
Material and occurrence. --BipuZvina oroftsae
1S represented by over forty specimens preserved as
chert steinkerns at locality M-I.

The external mold

of the form is generally poorly preserved, and, when
preserved, shows no surface ornamentation.
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Family SHELBYOCERIDAE
Genus SHELBYOCERAS Ulrich and Foerste in Bridge, 1930
ShelbyoaePQs Ulrich and Foerste in Bridge, 1930, p. 207

and 208; Ulrich, Foerste and Miller, 1943, p. 153,
pl. 70; Flower, 1954, p. 26; Flower, 1964, p. 35;
Teichert, in Moore, 1964, p. K490.
~

species. --ShelbyoaePQs pobustum Ulrich and

Foerste, 1930.
Remarks. --This interesting form was considered
by Ulrich, Foerste and Miller (1943) as a primitive
cephalopod and was considered to be one of the oldest
cephalopods.

Teichert (1964) regarded ShelbyoaePQs

as a questionable nautiloid, with the comment that
"the genus cannot be assigned with certainty to any
class or phylum until internal structure becomes known".
Various other workers have questioned the cephalopod
affinities of ShelbyocePQs (Flower, 1954; Yochelson,
1974).

The association of this genus with undoubted

monoplacophorans, its lack of morphological features
unique to the cephalopods, such as a siphuncle and
possession of a ring-like muscle scar or circumscribing
band strongly implies that it is a monoplacophoran.
ShelbyocePQs is particularly characteristic of the

Eminence Formation where the greatest diversity and
abundance of this genus occur.

Other species of

ShelbyoaePQs are also known from the Potosi formation,

although they occur less frequently.
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SHELBYOCERAS BIGPINEYENSIS n. sp.
PI. 1, figs. 15, 16
Diagnosis. --A fairly large species of SheZbyoceras
resembling HypseZoconus in size and general shape.
Possession of a rounded aperture which exhibits diminutive
septa characterize the form as a species of SheZbyoceras.
In size and general shape it is allied with S. robustum,
differing from that species in the small size of the
septate area and the narrow width of the shell.
Description. --Shell medium to large, an elongate,
slightly curved cone.

Shell thin, length of shell 2.3

times width of aperture.

Aperture narrow elliptical,

with ratio of width of aperture to length of aperture
0.7.

Shell septate or with only a low rounded septum

at apex.

Diameter of apex 1/10 that of aperture.

Series of costae or growth lines circumscribe the shell
parallel to aperture.

Faint, longitudinal furrows run

the length of the shell.

These are indistinct on all

specimens collected.
Material and Occurrence. --Two specimens which
are fairly complete were collected from cherty horizons
exposed along Missouri Highway J near the junction of
Big Piney River and Spring Creek, locality C-3.
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Family HYPSELOCONIDAE Knight, 1956
Genus HYPSELOCONUS Berkey, 1898
HypseZoaonus Berkey, 1898, p. 282; Ulrich in Bridge,

1930, p. 186; Stinchcomb and Echols, 1966, p. 647;
Stinchcomb, 1975, p. 416.
~

species. --HypseZoaonus reaurvus Berkey, 1898,

p. 282, pl. 19, figs. 1, 2.
Remarks. --The monoplacophoran genus HypseZoaonus
has a long stratigraphic range through the Upper Cambrian
and Lower Ordovician strata of the Ozark Uplift.

The

genus is commonly associated with stromatolites which
flank Precambrian topographic highs (Stinchcomb, 1975)
or with extensive stromatolitic development.

The

concentrations of HypseZoaonus, PropZina and
Gasaonadeoaonus of the Gasconade Formation are

associated with the latter.
HYPSELOCONUS OZARKENSIS Ulrich and Bridge, 1930
PI. 1, figs. 1-2.
HypseZoaonus ozarkensis Ulrich and Bridge, 1930, p. 187,

pl. 20, figs. 23-26.
Remarks. --This species is locally abundant in cherts
of the Van Buren Member along with a closely related
species, H. aompressus.

H. ozarkensis differs from

H. aompressus in that its apex is slightly anterior

from the center rather than posterior as in H. aompressus.
H. oaarkensis is also not recurved or only very slightly
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recurved, a characteristic which appears typical of
all known hypseloconids of the Van Buren Member.

The

possibility exists that the two species H. ozarkensis
and H. aompressus represents sexual dimorphism in the
hypseloconids or they may represent intraspecific
variations in a population of one species.
HypseZoaonus ozarkensis is usually closely associated

with the cephalopod Dakeoaeras, a rather small ellesmeroid
which is fairly widespread in the Van Buren, but more
frequent near the base of the member.

When the Van

Buren hypseloconids are present, they are generally
associated with white, porcelaneous cherts which are
a distinctive chert of the Van Buren HypseZoaonus
faunal zone.

These hypseloconids are unique in their

being unknown from the underlying Eminence Formation
and in their association with the primitive cephalopods.
These forms, when present, form one of the best means
for confirming the presence of the Van Buren fauna.
Locality. --Abundant specimens of this species
were collected from locality M-S, and from Dakeoaerasbearing cherts in the vicinity of Bixby, Mo., locality
M-lO.
HYPSELOCONUS RECURVUS var. ELONGATUS Berkey, 1898
Pl. 1, figs. 7, 8.
HypseZoaonu8 reaurVU8 var. eZongatus Berkey, 1898, p. 284.

Diagnosis .-Shell conical, high, upper portion of
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shell curved slightly toward broad part of shell.

Apex

erect, smooth.
Remarks. --This species appears to be rare, usually
occurring with other mollusks of greater abundance.
The interval between this occurrence of HypseZoaonus
~eau~Vus

var. eZongatus in the Gasconade and that of

the type, which is from the Franconian, is considerable.
One would expect variations in the forms throughout
this long stratigraphic range; however, few are evident,
although all Gasconade forms collected of this species
are poorly preserved.

In general the hypseloconids

appear to be a somewhat morphologically conservative
group which changed little throughout its existence.
Similar to H.

~eau~vus

var. eZongatus but differing

from it in its greater curvature, is H. aornutiformis
Berkey a form also described from Franconian strata
by Berkey, 1898.
Occurrence. --From chert masses at locality M-l,
M-4 and M-S where it occurs very sparingly, associated
with other Gasconade forms.
HYPSELOCONUS COMPRESSUS Ulrich and Bridge, 1930
PI. 1, fig. 3.
HypseZoaonus aomp~essus Ulrich and Bridge, 1930, p. 187,

pl. 20, figs. 20-22.
Remarks.

~This

species occurs sporadically in

cherts of the Van Buren Member.

H.

aomp~e$$US

is quite
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similar to small, presumably juvenile, individuals of
Gasaonadeoaonus ponderosa; however, the Van Buren specimens

are apparently adults as a shell height of 1 cm. is
the maximum size of the species.

H. aompressus is

also similar to H. stabiZis Berkey of the Franconian of
Minnesota and Missouri, the Van Buren species differing
by being more nearly circular in cross section and in
its somewhat greater rate of expansion from apex to
aperture.
H. aompressus is usually closely associated with

the early cephalopod Dakeoaeras occurring in localized
areas in white, porcelaneous or grey cherts.

Expansive

forms of HypseZooonus are not known from the underlying
Eminence Formation and this particular species of
HypseZoaonus~

along with H. ozarkensis, is a good

paleontologic guide to the Van Buren Formation, when
fossils can be found.
Material and Occurrence. -Abundant specimens of
H. aompressus were collected from locality M-S and from

cherts at locality M-9.
Genus GASCONADEOCONUS n. gen.
~

species. --Gasaonadeoaonus ponderosa

Diagnosis. --Large, expansive monoplacophorans,
most of which possess a pair of shoulders at the sides
of the shell.

This feature may be present on the sides

of the shell only, or can form an almost continuous
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ring suggestive of the circular muscle scar of the
Hypseloconidae.

A series of fine grooves extend from

apex to aperture.
molds of the genus.

These are seen only in external
The presence of these fine grooves

or longitudinal striations is considered a characteristic
of the genus, even though the internal chert molds which
are normally found do not show this feature.

No other

known monoplacophora from the Ozark Uplift exhibit
these phenomena with the exception of the puzzling
Ozarkoaonus and SheZbyoceras.

Remarks. --Representatives of this genus somewhat
suggest species of the genus

HypseZoconus~

except in

size and the possession of depressed shoulders and longitudinal striations.
I believe that it is better to establish new genera
to accommodate such distinctive variants as these forms,
rather than overload existing genera.

Distinct morphologic

variations in the simple cone of the hypseloconids are
considered to represent distinct generic differences.
The stratigraphic position of these primitive forms
within the phylogeny of the mollusks with their usual
lack of ornamentation are factors used in consideration
of Gasaonadeoaonus as a genus distinct from HypseZoaonus.
A mollusk of a more advanced group exhibiting comparable
morphologic variations might, however, best be considered
only as a different species.
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Fig. 19.

Anterior and lateral view of Gasconadeoconus

illustrating nomenclature utilized in text.
A.

Anterior view showing keel as developed on

G. waynesviZZensis.

B.

Lateral view.
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apex

shoulders
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width of aperture (WI
A

apex

c:ircumscribinjl band

projection of
posterior~lope

aperture
B

Fig. 19.

Anterior and lateral view of Gasconadeoconus
illustrating nomenclature utilized in text.
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GASCONADEOCONUS PONDEROSA n. sp.
PI. 2, fig. 7-11.
Description. --Shell a laterally compressed cone,
height slightly greater than length.

Apex pointed,

non-septate, slightly anterior to center.
ovoid, narrowest anteriorly.

Aperture

Shell compressed anteriorly,

expanded posteriorly, anterior compression extends from
apex to the aperture.

On many specimens, one third

of the way to mid-way to the aperture, there is a pair
of lateral, broad indentations, or shoulders (Fig. 19)
which normally are not expressed in the anterior part
of the shell.

Shell covered with a series of shallow,

radiating or longitudinal striations which converge
toward the apex and consist of approximately twelve
lines per centimeter.

Some specimens (about 20% of

those collected) exhibit a very short apex to anterior
distance on the anterior part of the shell.

Height

of average shell,S crn, average length at aperture,
3 cm.

Average width of shell at aperture, 2.3 cm.

WalLa = O.B.
Remarks.

--This large monoplacophoran is one of

the unique life forms of the Gasconade Formation.
Generally rare or absent from many fossiliferous cherts

in the formation, the form, where present, can be
extraordinarily abundant.
Specimens of Gasaonadeoaonus

pondeposa~

which

exhibit the shoulders, circumscribing bands and very
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shortened apex to aperture anterior distances, occur
with numerous specimens which lack such structures.
In taxonomic work on Ozark fossils such as the studies
of Dirhaaopea by Ulrich and Bridge (1930) or Leaanospira
by Heller, (1954) relatively minor variations are
considered by these workers as bases for distinguishing
species.

I am familiar with these forms and their

mode of occurrence and consider them more probably
intraspecific variations (phena) of a population of
one species.

This is in accord with current biologic

thought where numerous species of the same genus usually
do not live together and occupy the same ecological
niche, but rather are separated by distance forming
allopatric populations, or occupy different ecological
niches within the same area as sympatric populations.
The close associations of the variants of G.

ponderosa~

associated with cryptalgal structures, suggests a single
population.
G. ponderosa is also associated with the cephalopods
Oneotoaeras~

and

Rhaaopea~

Clarkoaeras and the gastropods Ophileta

in the OphiZeta Zone of the Gasconade

Formation.
Name. --The specific name is in reference to the
large size of the species which Rozov, (1969) would
consider as "very large" in being over 30mm in height.
Material and Occurrence. --The form has been
collected in five areas in the northeastern outcrop
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area.

Generally, distribution of the form is erratic,

and when the form is present it may be expected to
occur in large numbers.

Over one hundred fairly well

preserved specimer.s were collected from locality M-2
near Sullivan, Missouri.

Locality M-6 near Bourbon,

Missouri, in a similar occurrence, yielded 10 specimens
from stromatolitic cherts with the fossils occurring
as distinct "pockets".

One specimen is known from

the Lake of the Ozarks area.
GASCONADEOCONUS WAYNESVILLENSIS n. sp.
Pl. 2, fig. 5, 6.
Description. --Shell expanding at a constant rate,
aperture elliptical.

Apex anterior with no curvature.

A depressed ring, which is most pronounced on the sides
of the shell, is present between aperture and apex,
but closer to the apex.

Shell profile medium high but

not as high as in Hypseloaonus.

Muscle scars present

on some specimens consisting of six pairs of nearly
equal size, anterior pair of scars slightly larger than
others.

Anterior part of shell has a keel-like extension

which extends from aperture to apex.

Adjacent to this

keel is a pair of broad, shallow depressions which
extend the length of the shell.
thickness.

Shell thin, .1 mm in

Ornamentation lacking except for very faint,

longitudinal lines.

Ratio of width to length, 0.8,

average height of shell, 2.5 cm.; average length at
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aperture 2.2 cm; average width of shell at aperture
2.3 cm.

Remarks. --This form differs from Gasconadeoconus
ponderosa in its possession of an anterior keel and

adjacent pair of longitudinal furrows.

G. waynesviZZensis

is also smaller than G. ponderosa and occurs stratigraphically higher than G. ponderosa in the Pachendoceras
zone.
Material and occurrence. --Unlike the shells of
most other Ozark monoplacophorans, which are known only
from molds, the shells of G. waynesviZZensis have been
preserved by silicification.

The shell material is

thin and appears to be preserved in two layers.

Eight

specimens were collected from the Waynesville area
(locality C-6) and two from locality NW-I near Camdenton,
Mo.

The species has not been found in the eastern

part of the Ozark Uplift.
GASCONADEOCONUS EXPANSUS n. sp.
Pl. 1, figs. 4-6.
Description. --Shell expanding at a constant rate,
exhibits no curvature.
elliptical.

Aperture round to slightly

Apex located toward presumed anterior.

Shell encircled by a series of shallow growth lines with
only faint longitudinal lines as exterior ornamentation.
Muscle scars and other interior shell structures unknown.
Shell profile low, total height of shell less than shell
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width.

Projection of posterior slope (PPS) to length

of aperture (L) ratio is 0.6, height to apertural length
ratio H:L a =O.67, shell size in terms of size relationships of Rozov

G96~

is medium.

Remarks. --This is one of the smaller monoplacophorans
in the Gasconade fauna and the smallest form of
Gasaonadeoconus.

The form occurs stratigraphically

below Gasconadeoconus pondeposa in the Matthevia Zone.
The form differs from the stratigraphically higher
G. pondeposa in the more rapid inflation of the shell

of the older form, the lack of any curvature of. the
apex, and the nearly circular outline of the aperture.
None of the specimens of G. expansus which have been
collected possess the shoulders characteristic of G.
pondeposa.

Two specimens, however do exhibit a ring

circumscribing the interior mold of the shell.

The

form differs also in its much lower profile, and the
existence of only faint longitudinal striations on
external molds.

This species is similar to some species

of TpybZidium such as TpybZidium pectiZatepaZe Berkey.
Similarity of this species of Gasaonadeoconu8 to species
of Metoptoma of late 19th century authors is also
observable, however, descriptions of both TpybZidium
and Metoptoma are so generalized as to include a wide
range of cap-shaped shells.

It is my opinion that the

establishment of new taxa for distinctive forms is
preferable to trying to accommodate them in early taxa
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which are from different stratigraphic horizons and
areas.
Material and Occurrence. --Five specimens from
cherts of the Matthevia Zone of the Gasconade Formation
at localities M-l and M-6.
Superfamily CYRTONELLACEA Knight and Yochelson, 1958
Family CYRTONELLIDAE Knight and Yochelson, 1958
Genus CRYTONELLOPSIS Yochelson, 1958
~

species. --CrytoneZZopsis huzzahensis Yochelson,

1958.
CRYTONELLOPSIS HUZZAHENSIS Yochelson, 1958
PI. 2, fig. 1, 2.
Remarks. --Three specimens of C. huzzahensis were
collected from cherts at locality M-2 and one specimen
from locality M-8, the same locality from which Yochelson's
material was obtained.
Specimens of PropZina

meramecens~s

which are either

abraded on one side or are incompletely preserved may
resemble CrytoneZZopsis.

Recognition of these imper-

fections and the more globose and inflated appearance
of CpytoneZZopsis serve to distinguish these different
forms.
Material and Occurrence. --One chert steinkern,
a topotype, in dolomites at locality M-8 and three specimens
from locality M-2 also preserved as chert steinkerns.
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Class MATTHEVA Yochelson, 1966
Family MATTHEVIDAE Walcott, 1885
Type species. -Matthevia variabiZis Walcott, 1885
p. 17, figs.1-6.
Remarks. -The class Mattheva was established for
a fairly compact series of small- to medium-sized triangular valves unlike the remains of any other organism
known in the fossil record or at present.

The form is

characteristic of and locally prolific in uppermost
Cambrian strata (Trempealeauan) and lowermost Canadian
horizons.

In the Ozark region of Missouri, represent-

atives of this class are dominant elements of the Upper
Cambrian Eminence Formation as well as the Gasconade
Formation.

The form is obviously distinctive from

problematic shells such as the conical

Hyo~ithes,

ConuZaria and HyoZitheZZus whose molluscan affinities

are not clear as are those of Matthevia.
The original description of the genus Matthevia
by Walcott (1885) included only one species, M.
variabiZis.

Genus MATTHEVIA Walcott, 1885
Matthevia Walcott, 1885, p. 17, text-figs. 1-6; Walcott,

1886, p. 224; Miller, 1889, p. 392; Walcott, 1912,
p. 265; Fisher, 1962 p. W128; Yochelson, 1966,
9 p., text figs. 1-3, Pl. 1.
Discussion. -Both Yochelson (1966) and Walcott
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(1885) include only one species under this genus, although
considerable variation of this form appears to be evident.
The most common representative of this class in the
Gasconade Formation is similar to Walcott and Yochelson's
material from the Hoyt Limestone of the Saratoga, N. Y.
area and is considered to be conspecific.
Paleoecology. --This form occurs frequently in
some of the middle and upper horizons of the Gasconade
Formation, often with specimens of PropZina.
associations aTe present:

Two

one where specimens are

associated with chertified sediments formed interstitially
between stromatolite fingers; the other, where the shells
are associated with chertified packstones not associated
with stromatolite fingers.

The specimens associated

with packstones are often fragmented and broken.
The packstone occurrences are interpreted as
representing valves locally moved and concentrated by
current or wave action; associations with digitate
stromatolites represent a possible commensualism between
Matthevia and the algal components of the stromatolite.
Matthevia is one of the more puzzling forms of

problematical mollusks.

While few other organisms

of the fossil record vary so much in morphology, only
one species of the form is currently recognized.

Comment-

ing on this variation, Yochelson (1966) considers some
of it a consequence of various types of preservation.
This is a valid hypothesis.

The internal and external
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molds of the Gasconade specimens show little to suggest
that they were the same organism; the thick shell and
variations in the thickness permitted a difference in
the morphology of the inner and outer parts of the shell.
Most of Yochelson's specimens are silicified and his
suggestion that varying degrees of silicification might
have resulted in varied morphology for the same species
is reasonable.
The Gasconade matthevids occur in chert masses and
nodules where the forms are preserved as internal and
external molds, which preserves some fairly detailed
morphology and allows examination of internal morphologic
features.

The morphological differences described here

are, in fact, primarily those of the internal structures
of the forms.
Reasons for speciating the Gasconade forms of
Matthevia rests on the following criteria:

1.

Although there is great variation within the
species

M. variabiZis~ the range of variation

seen in the Gasconade Matthevia is even greater.
2.

A sufficiently large number of specimens of
M. variabiZis have been collected to show

that the new species of Matthevia described
here are distinct morphologically from any
specimen of M. variabiZis collected.
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MATTHEVIA VARIABILIS Walcott, 1885
PI. 3, figs. 7-11, 16.
Matthevia variabiZis Walcott, 1885, p. 17, figs. 1-6,

p. 20; Walcott, 1886, p. 224-225, pl. 32, figs.
1-12; pl. 33, figs. la-f; Miller, 1889, p. 392,
fig. 647; Lesley, 1889, p. 381-382 (text-figs.
from Walcott, 1886); Walcott, 1912, p. 265, pl. 41;
Fisher, 1962a, p. W128, text-figs. 72, la-lg;
Yochelson, 1966, p. Bl-B9, pl. 1.
Remarks. --Both Yochelson (1966) and Walcott (1885)
include only one species under this genus, although
considerable variation of the form appears to be present.
The most common form of Matthevia represented in the
Gasconade Formation is similar to most of Walcott's
M. variabiZis and is considered to be the same species.

Emended description. --Valve bilaterally symmetrical,
elongate.
25 to 30°.

Sides diverge from anterior at an angle of
Surface covered by a series of distinct

growth lines, these being most pronounced at the widest
portion of the shell.

Surface of interior mold with

raised, arrowhead -shaped structure (Fig. 20).
scars vague, if present.

Muscle

Valve thick, massive, slightly

concave in middle (saddle-shaped).

Length of average

specimen 1.3 cm., width of widest part of valve 0.7
cm.

' ~
1 -;:)

arrowhead·
shaped structu

.....

-..
.c

o

.c

..

at

c:

ventral par, of shell

Fig. 20.

Ventral surface showing nomenclature used in

typical Gasconade specimen of Matthevia variabilis
preserved as an internal mold in chert.
Discussion.--This is a common form in the middle
and upper parts of the Gasconade Formation, at least
locally, particularly in the Matthevia Zone.

External

and internal molds appear quite different (Pl. 3, figs.
9, 11).

The external surface of the shell with its

pronounced growth lines contrasts with the interior
mold with its arrowhead-shaped cavity (which was probably
occupied by body tissue).

The thick shell, characteristic

of this form, suggests that the organism may have occupied
a high energy zone.

This is supported by the frequent

occurrence of M. variabilis in packstone conglomerates
of the Gasconade.
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Occurrence. --Common in Matthevia Zone at locality
M-l, M-6 and many other areas.
MATTHEVIA LEVICOSTA n. sp.
Plo 3, figs. 4, 5.
Diagnosis. --A species of Matthevia characterized
by a more gently tapering shell than M. variabiZis
and distinctly rounded apex rather than pointed.

Near

the anterior portion of the valve, a single small
protruberance is present, a feature unique to this
species of Matthevia.
Description. --Plate bilaterally symmetrical,
slightly concave or saddle-shaped.

Lateral slopes

smooth, sloping from median high area.

Apex distinctly

blunt, rounded with a slight lip as projection around
the margin of apex.

Three mm below the lip is a single

small protruberance.

Length of plate 33 mm; width of

widest portion of plate 20 mm.
Remarks. --This form suggests a relationship to
the supposed amphineurans described by Bergenhayn (1960).
It particularly has some features in common with
Acanthochiton productus Bergenhayn from the Eminence

formation which has a similar blunt apex.

The small

pointed extension is located in the correct place to
correspond to the mucro of Bergenhayn's amphineurans.
These characteristics also demonstrate similarities
between Matthevia and the problematic chitons of the
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Eminence and Gasconade formations.

M.

Zeviaosta is

usually associated with other unusual molluscan forms
in the Gasconade and Eminence formations such as the
supposed chitons, other Matthevids and expansive
monoplacophorans such as Gasaonadeooonus expansus.
Origin of name. --From the Latin, costa, meaning
side, wall, and levis, smooth.

In reference to the

broad and smooth sides of this form.
Material and Occurrence. --Two well preserved
specimens and some fragmentary specimens.

The form

is associated with chert nodules containing numerous
specimens of M. variabiZis.
Localities. --M-l and M-6.
MATTHEVIA ROBUSTUS n. sp.
PI. 3, Figs. 1-3.
Diagnosis. --This form is unlike other species
of Matthevia in that it is extremely thick.

Like other

forms described here, it is associated with Matthevia
variabiZis.

It is tentatively placed here under the

genus Matthevia with which it has its closest affinities.
Description. --Plate saddle-shaped on the presumed
dorsal side, steeply rounded or sloping toward the
margins.

Presumed ventral side of plate fairly flat,

lacking ornamentation or growth lines.

In internal

molds preserved in chert, the plate has one end turned
abruptly upward to form what resembles the horn of a
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saddle.

The exterior mold of the plate does not exhibit

the converse of the saddle but is the impression of
one half of a cylinder.

Margins of the interior mold

possess slight indentations which might possibly represent
musculature.

Plate quite thick, width 12 mm.

Average

length of saddle-shaped, interior mold 14 mm, maximum
thickness of plate at center would have been 4 mm.
Remarks. --Matthevia robustus was quite thick
considering the volume of the chert molds between the
dorsal and ventral parts of the original plate.

The

plate was thickest at the middle, so that this region
produces the characteristic saddle-shaped morphology
on a replica or cast of this species.
This form is common In Matthevia-rich horizons,
second only in frequency to M. variabiZis.

Similar

small forms, very poorly preserved, are present in
the Eminence Formation of the Ozarks.
Matthevia is considered unequivocally a Late

Cambrian (Trempealeauan) form (Yochelson, 1966).
Matthevia variabiZis and a form close to M. robustus

has been collected by the writer from the Eminence and
Potosi formations associated with undoubted Cambrian
forms.

The occurrence of M. variabiZis and M. robustus

in the Gasconade suggests a stratigraphic relationship
of the formation with the Cambrian.

This puzzling

situation of different taxa suggesting different
stratigraphic positions is not a unique one; however,
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it shows that one should be wary of reliance on a single
taxon to define stratigraphic relationships.

It is

possible that Matthevia's occurrence in the Gasconade
does not indicate that the Gasconade Formation is
Cambrian but rather that environmental conditions favored
by Matthevia developed during Eminence deposition and
continued into the time of Gasconade deposition.

The

absence of Matthevia above the Gasconade Formation is,
however, somewhat of an enigma as what appears to be
the same or a similar depositional environments occurs
in the Roubidoux Formation.
Name. --From the Latin, robustus, meaning strong,
robust, in reference to the thick, robust shell of the
form.
Material and Occurrence. --Twenty well preserved
specimens from fossiliferous boulders containing, in
addition to M.

robustus~

PropZina cornutaformis.

M. variabiZis, Bipulvina and

From the Matthevia Zone of

the Gasconade Formation at Locality M-l, and from cherts
of the middle (?) part of the Eminence Formation near
Leasburg

Mo.
MATTHEVIA QUINQUELITES n. sp.
Pl. 3, fig. 6.

Diagnosis. --A small species of Matthevia characterized by a small, pentagonal-shaped plate.
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Description. --Plate smooth, apparently quite thin.
General outline is pentagonal with a pointed extension.
Plate convex with a 1 mm wide opposite pointed extension.
Very faint pair of possible muscle scars near middle
of valve, parallel with pointed extension.

Total length

of plate 10 mm, width 7 mm.
Remarks. --The pointed extension of this form is
comparable to the arrowhead-shaped structure characteristic of internal molds of M. variabiZis.

Like other

Gasconade matthevids, M. quinqueZites is preserved as
an internal chert mold.

Since the shell is uniformly

thin, any external mold would be similar to the internal
mold except that the pointed extension would be more
pronounced on the internal mold.

The form of this

species is suggestive of a link between the presumed
amphineurans of Bergenhayn and Matthevia.

It is

associated with numerous specimens of Matthevia variabiZis
collected from a large fossiliferous boulder at locality
M-l,

Origin of name. --From the Latin, quinque, the
numeral five, in reference to the form's pentagonal
shape.
Material and Occurrence. --One well preserved
specimen and two partial specimens from fossiliferous
boulders containing M. variabiZis,BipuZvina and PropZina
aornutaformis from the Matthevia Zone of the Gasconade

Formation.
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Class AMPHINEURA Von Ihering,
Subcla.ss POLYPLACOPHORA de Blainville, 1816
Order PALEOLORICATA Bergenhayn, 1955
Suborder CHELODINA Bergenhayn, 1943
Family CHELODIDAE Hergenhayn, 1943
Genus PREACANTHOCHITON Bergenhayn, 1960
Preacanthochiton Bergenhayn, 1960, p. 169,

Diagnosis. --This puzzling form has some features
ln common with Matthevia with which it commonly occurs.
The pointed extension of Matthevia procosta suggests
the mucro of Preacanthochiton.

Some similarities in

general shape also suggest Preacanthochiton.

Specimens

of this genus are known which exhibit what appear to be
three pairs of faint muscle scars of about the size and
shape of those of Proplina.

This possibly suggests

relationship with the monoplacophorans.
PREACANTHOCHITON COOPERI Bergenhayn
PI. 3, figs. 12-15.
Preacanthochiton

cooper~

Bergenhayn, 1960, p. 169-170.

figs. 103, 9-10.
Remarks. --Halves of body valve are slightly concave,
joining at an angle of 100-110 degrees.

Mucro strongly

elevated, shell thick, exterior surface ornamented with
rounded pustules and narrow, interposed ridges.
The Gasconade specimens from near Sullivan, Missouri
(Loc. M-l) differ from Bergenhayn's material in that
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the anterior part of the plate is slightly indented
and the posterior (the part bearing the mucro) is more
blunt on the Sullivan specimens.

A smaller and slightly

different specimen of this species was found associated
with Hystricurus missouriensis Ulrich and Bridge in the
Gasconade of the Eleven Point River outcrop area.
Preacanthochiton cooperi appears to exhibit a

somewhat large range of variation in the shape of the
anterior and posterior parts of the valves and in the
position of the mucro.

Some specimens also exhibit what

are inferred to be muscle scars, i.e., a series of
indented, shallow pits which traverse the length (Pl. 3,
fig. 12) of the valves, Bergenhayn's illustrations of
the dorsal surface of P. cooperi show a pustulated
surface; specimens collected by the author, however,
consistently show a surface pattern of alternate pustules
and shallow growth lines.
Material and occurrence. --Twelve specimens from
Locality M-l; three from M-6 and M-7, and one from
SC-2.

Form frequently occurs in the Matthevia Zone.
Phylum ARTHROPODA
Class TRILOBITA
Order PTYCHOPARIIDA
Family SOLENOPLEURIDAE
Genus HYSTRICURUS Raymond, 1913
Diagnosis. --Carapace ovate in outline, surface
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postulose to smooth.

Cephalon semicircular with genal

spines, bordered by marginal furrow.
Remarks. --A widespread and diagnostic genus
represented by over twenty-five species.

The genus

is abundant and characteristic of the lowermost Ordovician
horizons, i.e., the Lower Canadian Series.

The pygidium

of this genus is distinctive; however, it is not as
useful in stratigraphic correlation as the cephalon,
which appears to exhibit more specific variation.
HYSTRICURUS cf. H. POLITUS Ross
PI. 4, fig. 1.
Hystriaurus poZitus Ross, 1951, p. 45-46, pl. 15, figs.

1-6; Hintze, 1952, p. 165, pl. 6, figs. 7-11.
Material. --One somewhat fragmented cephal on
preserved in finely crystalline chert of the Van Buren
Formation.

Associated with the trilobite in the same

boulder are Dakeoaeras normaZe Ulrich and Burenoaeras
pumilum Ulrich and Foerste, both forms characteristic

of the Van Buren Member.
Remarks. --The surface of the cranidium is smooth;
glabella sub-ovate, widest at occipital ring.
marginal furrow was not observed in the molds.
spine

The
Occipital

not preserved, occipital furrow shallow, indistinct.

Cranidial surface lacking evidence of pustules.
of cranidium 8 mm; length, from occipital area to
anterior margin, 9 mm.

Width
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Hystriaurus poZitus is a species characteristic

of zone B of the Garden City Formation of Utah.

Ross

(1951) places Zone B just above the Symphysurina Zone
of Winston and Nicholls (1967,

p. 71-72).

This zone is well above the Cambrian-Ordovician
boundary as established by the trilobite zonation of
Ross (1951) and Hintze (1952).

This fact suggests

that the Cambrian-Ordovician boundary, if based on
trilobite zonation, may be below the conventional one
between the Gasconade and Eminence formation, and within
the Eminence as suggested by Stitt (1977, p. 29).
Occurrence. --Hystriaurus cf. H. poZitus is the
only fossil found in the Van Buren Member of the Gasconade
Formation which allows some close correlation with a
paleontologically well documented section such as the
Garden City Formation.
Material and Occurrence. --From a chert boulder
found near ridge crest on west side of Black River,
five miles downstream from Reynolds County Road K.
HYSTRICURUS MISSOURIENSIS Ulrich, 1930
Pl. 4, figs. 2, 3, 6, 7.
Hystriaurus missouriensis Ulrich in Bridge, 1930, p. 216,

pl. 21, figs. 1-2.
Diagnosis. --Form possessing deeply impressed
circumglabellar and occipital furrows and a convex brim.
Occipital ring pronounced, carapace pustulose.
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Remarks. --The glabella of Hystricurus missouriensis
is slightly greater in length than the glabellar width,
with the greatest width at the occipital ring.

Ross

(1951, p. 52) is of the opinion that the species is
not a valid one.

In discussing H. robustus, Ross (1951,

p. 51) states:
"The shape of the glabella is nearly identical
with that of H. missouriensis Ulrich, which
lacks a carinate rim and is not nearly as
pustulose:
comparison of the palpebral lobes
and posterior limbs is not possible, for they
are missing from Ulrich's type specimen, of
which a cast is in our possession."
H. robustus of Ross has a flattened or concave border,

while specimens of H. missouriensis have a more convex
border and differ also in being less pustulose.

The

two species are distinctive enough to consider them
separate species, particularly in view of the geographic
distance which separates the two.
Material and Occurrence. --Hystricurus missouriensis
is one of the most common trilobites in the Gasconade
Formation.

The form occurs locally in a usually thin,

oolitic or mealy chert near the top of the formation.
Other fossils associated with this zone are the brachiopods Syntrophina and FinkeZnburgia; Matthevia variabiZis
(a diminutive form), and Gasconadia putiZZa.
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HYSTRICURUS cf. H. ROBUSTUS Ross
PI. 4, fig. 4.
Hystriaupus pobustus Ross, 1951, pp.

51-52, pl. 10,

figs. 11, 13-16, 20.
Remarks. --A fairly large form for the genus
Hystpiaupus which occurs in the upper part of the

Gasconade Formation in the North Fork River outcrop
area.

The form is characterized by a depressed area

between anterior border and the preglabellar furrow
which is lacking in Hystriaurus missouriensis, the
most abundant and geographically widespread trilobite
in the Gasconade Formation.
H.

The anterior border of

robustus occupies a greater part of the cephalon

than in H. missouriensis; the pygidia of both species
are the same.
H. robustus is characterized by the presence of

a carinate border, a situation in which the border has
a keel-like cross section.

The specimens from the

North Fork outcrop area have a keeled border, even
broader and wider than that of H. missouriensis.
H.

cf. H. robustus is more pustulose than H. missouriensis;

however, the holotypes from the Garden City Formation
are silicified and were extracted by acidizing limestone
blocks containing the trilobites.

It is possible that

this different mode of recovery would make the Garden
City specimens appear more pustulose; however, the
North Fork specimens, which are preserved in the same
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manner as H. missouriensis, also appear more pustulose
than H. missouriensis.
These Gasconade specimens compare favorably with
the description of H. pobustus on most features except
that in the Gasconade specimens the brim is slightly
wider and the pustules are smaller.
Some differences between H. pobustus from the
Garden City, and H. cf. H. pobustus are seen in the
fixigenae and posterior border burrow, both of which,
on the North Fork specimens, extend somewhat toward
the posterior, whereas in the Garden City specimens
they do not extend as far posteriorly.
Material and Occurrence. --Ross, (1951, p. 32)
considers that zones A through D of the Garden City
Formation are of Gasconade age, while zones E, F and
G of the formation may correlate with the Roubidoux
Formation of the Ozarks.

There are some faunal

similarities between the uppermost Gasconade and zone
E so that this zone could be at the very top part of
the Gasconade or form what might be considered a transitional zone between the two formations.

Several

species of Hystpiaupus occur in the Roubidoux, however,
H. missoupiensis, H.

cf. H. pobustus and H. politus

are stratigraphically lower forms which do not occur
in higher horizons.
Hystpiaupus cf. H.

robustus may represent a horizon

in the upper Gasconade which is not present to the north
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whereas H. missouriensis is the dominant trilobite in
the formation.

Considerable collecting in the southern

outcrop areas was needed to verify the distribution
of this species.

The fact that Hystricurus cf. H.

robustus has not been found in the central and north-

eastern outcrop areas of the Gasconade Formation where
most of the fauna of the formation have been obtained
suggests its absence from these areas.
Material and Occurrence. -Three specimens of

H.

cf. H. robustus were collected from cherts in place
at locality Sc-3.
HYSTRICURUS BREVISPICATUS n. sp.
PI. 4, fig. 5.
Description. -Cranidium suboval, exoskeleton thin,
surface highly pustulose.

Anterior furrow narrow.

Very faint depressed area at the anterior margin of
the glabella.

Occipital region occupied by blunt,

bifurcated spine.

Length of cranidium same as width;

average length 6 mm.
Remarks. --This trilobite is distinct from other
Gasconade species of Hystricurus in its possession of
a blunt, bifurcating, occipital spine.

The form is

similar to H. poZitus Ross in its possession of an
occipital spine; however, H. poZitus lacks pustules.
The form is characteristic, at least locally, of a
zone high in the Gasconade Formation in the North Fork
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and Bryant Fork outcrop areas, and has not been observed
farther north.
Material and Occurrence. --The species is represented
by three internal molds from the Hystriourus missouriensis
Zone or perhaps a stratigraphically higher zone.

The

form occurs near the top of the formation and is
associated with species of Syntrophina at localities
E - 1 an d S c - 4 .
Derivation of name. --A combination of brevis,
Latin for short, shallow, brief, and spiculum, Latin
for point, sting, dart, arrow.

In reference to the

short occipital spine, unique on species of this genus
from Missouri.
Phylum COELENTERATA Frey and Leuckart, 1847
Class ANTHOZOA Ehrenberg, 1834
Genus LICHENARIA Winchell and Schuchert, 1895
LICHENARIA cf. L. CLOUDI Bassler, 1950.
Remarks. --This puzzling non-septate and nontabulate form was considered a coral by Bassler (1950)
because of the regularity and equality in size of its
cells.
Bassler (1950) describes Liohenaria oZoudi from
cherts of the Tanyard Limestone of Texas, a correlative
of the Gasconade Formation.
close to the Texas material.

This form appears very
Preservation of the

Gasconade specimens is better with the walls of the
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cora11ites being more distinctive.

Except for a prob-

lematic form from the Cambrian of British Columbia
this is the oldest known coral (Bassler, 1950).
Hill and Stumm (1956) place Lichenaria in the
family Chaetetidae, a group exhibiting distinct tabulae.
Lichenaria cZoudi is non-tabulate and the stratigraphic

range of the genus is given by Hill and Stumm as Middle
Ordovician to Permian.

No mention is made of Bassler's

Tanyard Formation specimens which would stratigraphically
extend the range to the base of the Ordovician.

This

might be an oversight or it may be a consequence of
the questionable taxonomic position of L. cZoudi.
The situation is unclear.
Material and Occurrence. --Two colonies, one,
one em in diameter, the other smaller, from the OphiZeta
Zone at locality M-7.

..

LEBENSPUREN
Rusophycus Hall, 1852 (see Hantzschel, 1962)

RUSOPHYCUS sp.
PI. 6, figs. 3, 6.
Remarks. --A short, bilobate track probably produced
by the activity of trilobites or trilobite-like organisms.
A group of large impressions of these tracks has been
collected from the Gunter Sandstone on a single bedding
plane.

These are preserved as an actual burrow in

what was originally sand.

Most specimens of Rusophycus
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elsewhere reported are preserved as casts in argillaceous
sediments.

The form has a pronounced median furrow and

exhibits a series of fine parallel striations.

The

Gunter specimens distinctly show the median furrow and
under proper lighting the striations are evident.

Three

of the burrows are preserved on a large slab of sandstone,
all of th:eseburrows possibly being made by one individual.
Single specimens of this form have also been collected
from the Gunter; however, these lack detail, possibly
having been exposed to wave action before burial by
overlying sands.

The Gunter specimens collected are

all large forms and are somewhat shorter than specimens
preserved as casts.

This is probably a consequence of

preservation rather than of any taxonomic significance.
The width of the illustrated specimens is 8 cm.
The length is 9 cm., the greatest depth of the structures
is 1.5 cm.
Material and Occurrence. --One sandstone slab
bearing the impressions of three specimens, and two,
somewhat indistinct, single specimens.

From locality

Se-l.
Genus PROTICHNITES Owen, 1852
Protichnites sp.

PI. 6, figs. 4, 5.
Remarks. --A distinctive trail which can occur
associated with CZimactichnites on a common bedding
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surface of sandstone.

Like CZimaotiohnites this form

is found on well-developed bedding planes in thin,
orthoquartzitic sandstones or quartz sandstone.

The

form consists of two rows of bifid imprints and a narrow
"drag" trail in the middle.

The form may be variable

in size; specimens from the Gunter Sandstone are large
with the average width being 11 cm between bifid impressions.

The form is sometimes associated with Rusophyous;

however, this association has not been observed in the
Gunter Sandstone although both forms have been collected
from locality Se-l.
Material and Occurrence. --Protiohnites occurs
in the Gunter Sandstone in the northwestern outcrop
area in the Lake of the Ozarks area, and in the Williamsville, Wayne Co., area.

A large and well preserved

trackway of this genus was taken from locality Se-l
in the late 1940's.

Casts of this were made and

distributed to the Missouri Geological Survey and
some of the geology departments in the state.

The

sandstone from which they came was mistakenly considered
to be Roubidoux on labels which accompanied the

specimens.

Genus CLIMACTICHNITES Logan, 1860
CZimaotiohnites sp.

PI. 6, fig. 2.
Remarks. --This is a large, distinctive trail
having an average width of 15 cm.

The track is fairly
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deep and somewhat massive.

A prominent, somewhat arched,

V-shaped, median ridge is a characteristic of the form.
The portions of three tracks collected from the Gunter
Sandstone have this ridge somewhat abraded.

A ridge

of sand, sometimes 1 em in height is piled along the
margins of the track.

Climactichnites trails usually

commence with a broad, flattened region which has the
characteristic rills starting from the flattened area.
A track similar to the Gunter specimens is known from
the Lamotte Sandstone (Summerson, 1951, p. 533).

The

Lamotte specimen is smaller than that from the Gunter
Sandstone but is otherwise similar.

This problematic

track appears to be a characteristic form of the Cambrian
and has been considered as a guide to the Cambrian by
Logan (1860, p. 281) and Burling (1917, p. 390).

The

form has not been reported in any blanket sandstones
younger than the Gunter even in the extensive exposures
of such sandstones as the Roubidoux and Swan Creek.
This occurrence in the Gunter Sandstone is the highest
stratigraphic occurrence of the form known to the author.
Ma te rial and Occurrence. - Gun te r Sands tone Member
exposed in a small quarry at locality Se-l.

One slab

of sandstone bearing parts of what appear to be parts
of three tracks.
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VII.

RELIABILITY INDEX OF FOSSIL. OCCURRENCES

Fossils in stratigraphic units above the Derby
Doe Run Formation of the Ozark Uplift usually occur
in cherts or in cherty dolomites.

As such cherts and

siliceous materials mayor may not be in place stratigraphically, considerable confusion as to the exact
stratigraphic position of some of these fossils may
occur.

Therefore, it is deemed advisable to have some

sort of index of the stratigraphic reliability.
Reliability Index A.

Chert beds are in place

and can be placed in relationship to a definite
stratigraphic horizon.

No question exists

as to the stratigraphic position of this
horizon.
Reliability Index B.

Chert beds are essentially

in place but the exact stratigraphic position
1S

not known as the upper and lower horizons

are not exposed.

Stratigraphic relations

are generally clear with inference only as
to approximate thicknesses of overlying and
underlying beds.
Reliability Index C.

Chert beds are weathered

from associated dolomites but are still in
relative stratigraphic continunity with
associated beds.

Stratigraphic relationships

with some overlying or underlying beds can
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be determined.

Thicknesses of beds cannot

be determined due to extensive solution of
dolomites or to non exposure.
Reliability Index D.

Chert beds are weathered

from associated dolomites; however, neither
stratigraphic continunity nor relationships
are clear due to overlying or underlying beds
not being exposed.

Stratigraphic relation-

ships are generally inferred although in the
general vicinity a better exposed section
is present from which relationships can be
inferred.
Reliability Index E.
residual.

Chert beds are isolated and

Stratigraphic relationships are

not clear and no nearby sections are known
from which a sequence might be inferred.
Reliability Index F.

Chert beds are isolated

and generally mixed with residual materials
of different ages.

Residual material is

younger than associated bedrock.

This

occurrence generally represents residual
material from a once more widespread stratigraphic unit which was removed by erosion
except in localized areas where it
deposited in a solution structure.

~as
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VII SUMMARY
The major objective of this study was to establish
biostratigraphic zonation of the Lower Ordovician Gasconade
Formation of the Ozark Uplift.
This zonation has been established using primitive
mollusks (monoplacophorans and matthevids), gastropods
and cephalopods, trilobites, and algae.
Twelve biostratigraphic zones are established in the
Gasconade Formation.

The stratigraphically lowest zone,

one of three zones which are found within the Van Buren
Member, is a zone of small HypseZoconus.

Above this is

a zone of the primitive cephalopod Dakeoceras succeeded
by a gastropod zone with abundant Sinuopea.
The gastropod EuomphaZopsis predominates in the first
faunal zone above the Van Buren Member, followed directly
by zones of the gastropods Ozarkina and HeZicotoma.
Above the HeZicotoma Zone is a horizon of widespread
cryptalgal structures, the well-known Cryptozoon Zone.
Above the Cryptozoon Zone occurs a fossiliferous zone
with numerous specimens of OphiZeta and above this a
zone of the cephalopod Pachendoceras.

The stratigraphically

highest zone of the Gasconade Formation, recognizable
over most of the outcrop area of the formation, contains
the trilobite Hystricurus missouriensis.

In the southern

and eastern part of the outcrop area, a zone of a new
species of

Hystricurus~

H.

brevispicatu8~

is present.

--
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New taxa of primitive mollusks are described in
this study including one new hypseloconid monoplacophoran
genus, Gasaonadeoaonus and five new monoplacophoran
species:

Gasaonadeoaonus ponderosa~

G. expansus; PropZina merameaensis,

G. waynesviZtensis~

and P. sibeZiusi.

New species of the problematic matthevids are described:
Matthevia Zeviaosta, M. quinqueZites, and M.

robustus.

One new trilobite, Hystriaurus brevispiaatus is described.
Several trace fossils consisting of bifid trackways
and the ubiquitous Cruzania from the Gunter Member of
the Gasconade Formation are reported for the first time
from this part of the Ozark Lower Ordovician.
Six types of cryptalgal structures observed in the
Cryptozoon Zone and elsewhere in the formation are

discussed and illustrated.

The extensive vertical and

lateral extent of many of the cryptalgal zones is pointed
out and their significance in paleoenvironmental considerations is discussed.
The problem of defining the Cambrian-Ordovician
boundary by utilizing various paleontologic taxa is
considered.

The presence of the trilobite Hystriaurus

in the Gasconade suggests that the boundary may be
below the conventional position and that it may lie
within the underlying Eminence Formation (See p. 134).
The more commonly occurring molluscan genera indicate
that the established boundary should be retained since
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only few species, such as Matthevia robustus and forms
closely allied to this, cross this boundary.
Eight stratigraphic sections are illustrated which
show the faunal zones in the various outcrop areas.
Sections were selected to show paleontological zones
where possible and to be fairly accessible.
Paleoenvironmental and paleoecological conditions
during the deposition of the Gasconade Formation are outlined.

These conditions suggest a shallow, cratonal marine

environment with occasional periods of hypersaline
conditions and little or no clastic sediment deposition.
Localized dessication cracks, abundant stromatolites
and the unique molluscan faunas which differ from more
normal marine faunas of the same age are some of the
criteria which suggest this shallow water environment .
The absence of fossils, othei than stromatolites, in
parts of the formation is also considered as a possible
consequence of hypersaline conditions.
An index, indicating the reliability of the stratigraphic position for each fossil or fauna described,
is used, since the fossils were, of necessity, collected
from exposures weathered to varying degrees.
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APPENDIX A
LOCALITIES
The collecting sites listed in the text are tabulated
below along with a reliability index for the stratigraphic
reliability for each site.

The reliability index is

described in Chapter VII.
1.

Central Outcrop Area.
Texas County
C-l.

Steep hillside on the north side of Paddy
Creek 15 feet above zone of extensive chert
stromatolites.

Paehendoeeras Zone.

NE 1/4,

SE 1/4, NW 1/4 Sec. 21, T. 33 N., R. 10 W.
Reliability Index A.
C-2.

Road cut on Highway 32 at west side of Big
Piney River in CPyptozoon Zone.

An inter-

esting, readily accessible exposure.
Sec. 12, T. 32 N., R. 10 W.

NW 1/4

Reliability Index

B.
Pulaski County, Mo.
C-3.

Cut on county road J.
T. 35 N., R. 10 W.
Paehendoeeras Zone.

C-4.

Center N 1/2 Sec. 16,

Upper Gasconade
Reliability Index C.

Road cut on Pulaski Co. road V above or In a
zone of silicified cryptozoons.
18, T. 36 N., R. 10 W.

Center Sec.

Reliability Index A.
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C-5.

Upper part of cut on railroad grade just west
of trestle.

Sec. 20, T. 36 N., R. 10 W.

Reliability Index B.
C-6.

Cut on 1-44 just east of Roubidoux Creek along
the eastbound lane twenty feet above the highway.

Fossiliferous layer is within a cryp-

talgal layer and below a zone of chert
thrombolites above the cryptozoon layer.

The

exposure is in the Pachendoceras Zone.
Reliability Index A.
2.

Northwestern Outcrop Area.
Camden County
NW-l. Exposure on Missouri Highway 54 two miles west
of Camdenton OphiZ e ta Zone associated with
extensive chert stromatolites.
T. 38 N., R. 17 W.

N 1/2 Sec. 35,

Reliability Index A.

NW-2. Sandstone slabs in Prairie Hollow Creek, west
of County Road J.

SE 1/4 Sec. 22, T. 38 N.,

R. 18 W., Barnumton 7 1/2' Quad., Camdenton
Co., Mo. Gunter Sandstone.

Reliability Index

C.

3.

Northeastern Outcrop Area.
Franklin County
M-l.

Heavy concentrations of fossiliferous chert
in small valley along Elm Spring Branch in
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SW 1/4, NW 1/4, NW 1/4, SE 1/4 Sec. 11, T. 40
N.,R. 2 W.

Meramec State Park 7 1/2'

Quadrangle.

Matthevia Zone.

Reliability

Index E.
M-2.

Heavy chert concentration on hillside exposing
approx. 7 sq. meter area of fossiliferous
cherts.

Center NW 1/4, SE 1/4 Sec. 11, T.40

N., R. 2 W.

Meramec State Park 7 1/2'

Quadrangle.

This zone is representative of

the OphiZeta Zone and is about 150 meters west
of locality M-l.
M-3.

Reliability Index D.

Random fossiliferous chert masses and boulders
scattered over hillsides southwest of Elm
Spring Branch in SW 1/4 Sec. 15 and SE 1/4,
Sec. la, T.

N., R. 2 W.

These cherts are

representative of the OphiZeta Zone with
Ophileta gpandis being particularly ahundant.

Some hard, flinty cherts bearing Matthevia
found in the same area are probably representative of the Matthevia Zone.

Reliability

Index E.
Crawford Co., Mo.
M-4.

Chert masses and granular chert north of
abandon YMCA Camp Rivercliff near the crest
of the hill in S 1/2 Sec. 5, T.39 N., R. 2 W.
OphiZeta Zone.

Reliability Index E.
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M-S.

Brecciated chert masses of the Van Buren
Member at top of low hill in SW 1/4 Sec. 13,
T. 40 N., R. 2 W.

Chert masses are on

dolomite pinnacles of the Eminence Formation.
Reliability Index D.
M-6.

Chert masses and boulders at crest of hill
above Vilander Bluff.

Matthevia Zone and

some granular cherts of the stratigraphically
higher OphiZeta Zone.
M-7.

Reliability Index E.

Granular chert masses and boulders of the
OphiZeta Zone near top of hill In Center,

NW 1/4, NW 1/4, SE 1/4 Sec. 34 T. 39 N., R.
3 W.

Onondaga Cave 7 1/2' Quadrangle.

Reliability Index D.
M-8.

Road cut on Highway 8 east of Huzzah Creek
23 feet above zone of extensive stromatolitic
cherts (Cryptozoon Zone?) and 30 feet below
sandstones of the Roubidoux Formation.
Paehendoeeras Zone of the Gasconade Formation

in NE 1/4, NE 1/4 Sec. 36, T. 38 N., R. 3 W.
Reliability Index A.
M-9.

Chert exposed along Huzzah Creek in SW 1/4
Sec. 24, T. 38 N., R. 2 W., Reynolds Co.
Reliability Index B.

M-10.

Residual chert containing well preserved Van
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Buren fossils, SE 1/4 Sec. 13, T. 34 N., R.
2 W., near Magmont Mine.

Reliability Index

D.
4.

Southeastern Outcrop Area.
Wayne County
Se-l.

Sandstone quarry In NW 1/4 Sec. 14, T. 27 N.,
R. 4 E.

Tracks of Protichnites, CZimactich-

nites and Rusophycus in quartz sandstones of

the Gunter member.
Se-2.

Reliability Index A.

Road cut and fill along U.S. Highway 67 and
adjacent quarry.

Fossils found in fill of

road embankment of Highway 67 near

B1~ck

River and in residual chert from quarry.

West

central part of Sec. 13 T. 26 N., R. 5 W.
Van Buren Member of the Gasconade Formation
with Dakeoceras normaZe, Ectenoceras sp. and
Rhacopea typica.

Dakeoceras Zone.

Reliability Index D.
Se-3.

Cut exposed along Missouri Pacific Railroad
across from Markham Springs campground in
NW 1/4 Sec. 23, T. 27 N., R. 4 E.

Upper part

of the Gasconade Formation exposed at the
south end of the cut.

Main faunal zone of

Bridge above the Cryptozoon reef.
Index A.

Reliability
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Perry County
E-l.

Cherts exposed on east and west sides of
spillway of Parker Lake in SE. 1/4 Sec. 31.
T. 35 N., R. 8 E. Perry Co.

Hystrieurus

missourensis Zone and possibly Hystrieurus
brevispieatus.

Reliability Index C.

Ste. Genevieve County
E-2.

Cherts exposed along the west side of
tributary of Johns Creek in E 1/2, Sec. 13
T. 35 N., R. 8 E.

5.

Reliability Index C.

South Central Outcrop Area.
Oregon County
Sc-l.

Cherts both in place and as residual material
on north valley wall of Whites Creek.
Sec. 17, T. 24 N., R. 2 W.
small and poorly preserved.
OphiZeta Zone.

Sc-2.

NE 1/4

Fossils generally
Upper Gasconade,

Reliability Index B.

Cherts exposed on north side of Eleven POlnt
River above ropy chert bed.
Sec. 22, T. 25 N., R. 4 W.

Center, SW 1/4
Hystrieurus

missouriensis Zone of uppermost Gasconade.

Reliability Index C.
6.

Southwestern Outcrop Area.
Douglas County
Sc-3.

Cherts exposed along the North Fork River
at bluff near small cave in center Sec. 17,
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T. 25 N., R. 1 W.
Sc-4.

Reliability Index

c.

Ropy, somewhat porous cherts exposed along
the North Fork River seven feet below the
lowermost sandstone beds of the Roubidoux
Formation in NW 1/4 Sec. 21, T. 25 N., R.
1 W.

Hystrieurus Zone.

Reliability Index A.
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APPENDIX B
PLATES OF FOSSILS

Fossils described under Systematic Paleontology
(Chapter VI) are illustrated in Appendix B as well as
genera discussed under Biostratigraphy (Chapter III)
and Paleontology (Chapter V).

Plates one and two

illustrate Gasconade monoplacophorans, Plate three
the matthevids and amphineurans, Plate four the trilobites
and a few cephalopods, brachiopods and a coral discussed
in Chapter V.

Plate five illustrates dominant mollusks,

many of which form the biostratigraphic zones of Chapter
III.

Plate six illustrates the Gunter Lebenspuren.
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Monoplacophorans I
Plate 1.

All x 1 unless otherwise stated.

Figs. 1,2--HypseZoaonus ozarkensis Ulrich and Bridge.
Side views of typical forms.
Member.

Van Buren

Locality M-5.

3--HypseZoaonus compressus Ulrich and Bridge.

Van Buren Member.

Locality M-5.

4-6--Gasaonadeoaonus expansus n. sp. 4, 5, lateral

views of specimens from Matthevia Zone
showing expansive nature of the shell; 6,
dorsal view of same specimen as Fig. 5 showing
ring circumscribing shell.

Locality M-l.

7,8--HypseZoaonus recurVUH var. eZongatus Berkey

specimens of this apparently long ranging
form.

Locality M-4.

9,lU--PropZina

meramecens~s

typical specimens.

n. sp.

Dorsal views of

Matthevia Zone.

Locality

M-l.
ll,12--PropZina cornutaformis Walcott.

Typical

Gasconade specimens showing well-developed
muscle scars.

Locality M-l.

Figures 13, 14, 15 and 16 continued on page 169.
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Plate 1.

Monoplacophorans I

Plate 1 - continued
l3,14~ppopZina

siheZiusi n. sp. 13, characteristic

specimen showing rounded shell of this species.

Matthevia Zone.

Locality M-l; 14, large

specimen from locality C-6.

lS,16--SheZhyoaepas bigpineyensis n. sp. 15, lateral
view; 16, side view.
Locality C-3.

Paahendoaeras Zone.
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Monoplacophorans II
Plate 2.

All x 1 unless otherwise stated.

Figs. 1,2-Cyrtonellopsis huzzahensis Yochelson.

1, side

view of typical specimen; 2, Apical view of
specimen showing apex slightly curved to the
left.

Ophileta Zone, Gasconade Formation.

Locality 1'.1-8.
3-Bipulvina croftsae Yochelson.

Dorsal vieK

of specimen from Matthevia Zone of Gasconade
Formation.

Specimen shows elongate anterior

muscle scars and two linear furrows at
posterior of shell.

Locality M-l.

4--Proplina sibeliusi n. sp. Dorsal view of

specimen with muscle scars showing on right
side of shell.

Silicification preserves part

of the shell on left side.

Pachendoceras

Zone, Gasconade Formation.

Locality C-6.

S,6--Gasconadeoconus waynesvillensis n. sp.

5,

lateral view of average-sized specimen; 6,
anterior of larger specimen showing keel-like
extension of shell.
Gasconade Formation.

Pachendoceras Zone,

Locality C-6.

Figures 7, 8, 9, 10 and 11 continued on page 172.
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Plate 2.

Monoplacophorans II
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Plate 2 - continued
7-II--Gasaonadeoaonus ponderosa n. sp. 7, internal

mold of specimen showing constriction at
mid-point of shell (shoulders).
Zone, Gasconade Formation.

OphiZeta

Locality M-I;

8, latex cast of external mold showing
characteristic longitudinal growth lines of
this species; 9, latex cast of a more elongate
individual showing surface ornamentation;
10, lateral view of large individual, 11, view
of posterior part of shell of large individual.
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Mattheva, amphineura and incertae sedis
Plate 3.

All x 1 unless otherwise stated.

Figs. l-3--Matthevia robustus n. sp. 1, dorsal view of
typical form; 2, lateral view showing spine;
3, photograph of specimen with spine not as

pronounced as in Fig. 2.

Locality M-l.

Matthevia Zone.
4,5--Matthevia Zeviaosta n. sp. 4, view of blunt

apex with small projection; 5, dorsal view
of typical specimen with small projection
near rounded apex.

Locality M-l.

6--Matthevia quinqueZites n. sp. x 2.
7-ll--Matthevia variabiZis Walcott.

possibly articulated plates.

7, group of
Locality M-l;

8-9, interior molds of typical Gasconade forms
of this species; 10, somewhat shortened
specimen of M. variabiZis.

Locality SC-l;

11, latex cast of mold of exterior showing
prominent growth lines.

Locality M-l.

Figures 12, 13, 14, 15 and 16 continued on page 175.
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Plate 3.

Matthevia, amphineura and incertae sedis

175

Plate 3 - continued

12-1S--Preacanthochiton cooperi Bergenhayn.

12,

specimen showing lateral scars suggestive of
monoplacophoran muscle scars.
13, typical Gasconade form.

Locality M-2;
Locality SC-2;

14, lateral view of same specimen as shown in
Fig. 13; 15, specimen showing alternate growth
lines and pustules.

Locality M-7.

16--Matthevia variabiZis Walcott.

Associated with

a problematic form (at the right).

M-l.

Locality
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Trilobites, brachiopods, cephalopods and corals
Plate 4.

All x 1 unless otherwise stated.

Fig. l--Hystriaurus cf. H. poZitus Ross.

Cephalon of

specimen from Van Buren Member of Gasconade
Formation, x 1 1/2, Locality M-lO.
2,3--Hystriaurus missouriensis Ulrich.

2, Cephalon

from cherts at locality M-9; 3, Cephal on from
same Zone, locality M-9.

Both figures x 2.

4--Hystriaurus robustus Ross.

Cephalon showing

depressed area between anterior brim and
preglabellar furrow.
Hystriaurus Zone.

Gasconade Formation,

Locality SC-3.

S--Hystriaurus brevispiaatus n. sp.

Specimen with

short occipital spine characteristic of this
species.

Locality SC-4.

6,7--Hystriaurus cf. H. missouriensis Ulrich and

Bridge.

Pygidia of this widespread species.

Hystricurus Zone.

Locality M-9.

8--Unidentified glabella.
Pachendoceras Zone.

Gasconade Formation,

Locality M-8.

9--Chert containing Syntrophina.

Figures 10, 11, 12 and 13 continued on page 178.
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Plate 4.

Trilobites, brachiopods, cephalopods and corals
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Plate 4 - continued
lO--CZarkoeeras eras sum Ulrich, Foerste and Miller.

Large ellesmeroid common in the OphiZeta
Zone.

Locality M-7.

11,12--Liehenaria cf. L. eZoudi Bassler.

Non-septate

coral from OphiZeta Zone of the Gasconade
Formation.

Locality M-7.

11, cells of the

form showing no evidence of septa, x 2; 12,
complete colony of the form, x 1 1/2.
l3--Dakeoeeras subeurvatum Ulrich and Foerste.

Lateral view of specimen from the Van Buren
Member.

Locality M-S.
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Gastropods and cephalopods
Plate 5.

All x 1 unless otherwise stated.

Fig. l-Sinuopea obesa (Whi tfield).

Ophi leta Zone.

Locality M-4.
2 -Rhacop ea grandis Ul rich.

Lo cali ty M- 8.

3-Rhacopea typica Ulrich and Bridge.

Member.

Van Buren

Locality M-S.

4--0phileta grandis Ulrich.

Locality M-3.

S--Ophileta supraplana Ulrich and Bridge.

Locality M-2.
6-0neotoceras perourvatum Ulrich, Foerste and

Miller.

A distinctive and fairly abundant

breviconic cephalopod from the Ophileta Zone
of the Gasconade Formation.

Locality M-2.

7--Buehlerooeras luthei Ulrich, Foerste and Miller.

A cephalopod associated with the Paohendooeras
Zone of the Gasconade Formation.
8 --Sinuopea rega lis Ulrich

Locality C-3.

Local i ty M- 3.

9--Euomphalopsis involuta Ulrich and Bridge.

Locality M-l.

Figures 10, 11 and 12 continued on page 181.
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Plate 5 - continued
lO,ll--HeZiaotoma unguZata (Hall) HeZiaotoma Zone.

Locality M-4.
l2--Paahendoaeras huzzahense (Ulrich and Bridge) ,

x 1/2.

Locality C-l.
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Gunter Lebenspuren
Plate 6.
Fig. l--Problematic trail.

Resembles Rhysonetron

from Precambrian of Flack Lake, Ontario.
(Hofmann, H. J. 1967) x 1/4.
2--CZimaatiahnites sp.

Locality NW-2.

Group of trackways of

this unknown organism on bedding plane of
Gunter Sandstone, x 1/2.
3--Rusophyaus sp.

Locality Se-l.

Slab of Gunter Sandstone showing

group of three pits of these possible trilobite
burrows, x 1/6.

Locality Se-l.

4,S--Protriahnites sp.

Trackways of this unknown

organism on slabs of Gunter Sandstone, x 1/8.
Locality Se-l.
6--Rusophyaus sp.

Close-up view of the middle pit

shown in Figure 3.

Parallel furrows at bottom

of the pit are evident, x 1/3.

Locality Se-l.
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Plate 6.

Gunter Lebensptiren

